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SINGLE-RAIL RAILWAY. 


‘THs very ingenious system of transportation is due to the 
conception of Mr. Lartigue. It consists of a car, which, as 
a whole, might be likened to a pack-saddle, and which 
runs, through the intermedium of one or two channeled 
pulleys, along an iron track of rectangular form. This rail- 
way was devised especially for the transportation, in Alge- 
ria, of the alfa crop. This plant, which is used for making 
paper, grows abundantly in Algeria without much culture, 
but, for want of means of transportation, it has, notwith- 
standing the low cost of producing it, been hitherto almost 
entirely neglected. Whatever shipping was done was per- 
formed upon the backs of mules or camels, and the caravans 


this mode of transportation 
months ago, upon the elevated plains of South Oranais, in 
the adoption of the system of railway which we are about 
to describe, and which is working to the entire satisfaction 
of the stockholders. 

The rails are placed at about 0°8 m. above the ground. 
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The alfa car consists of asmall cast iron frame with bronze 
bearings and automatic lubricating cups, and a channeled 
pauey keyed toa steel axle. To this frame are fixed two 

J-shaped irons, or two angle irons, for holding the load, 
| These irons are held apart at a proper distance by cross- 
| braces of iron to which is affixed a metallic meshwork. 
| The entire car is very light, and weighs only from 30 to 
| 84 kilos. As the center of gravity is beneath the point of 


They are each about 3 meters in length, are joined together suspension, there is no danger of the car upsetting, A dif- 


by fish-plates, and are supported, each of them, by two U- 
shaped standards. One laborer, with an assistant, is capa- 


ble of leying several hundred meters of them per day. 


SINGLE-RAIL RAILWAY. 


| ference of twenty kilogrammes between the weight of one 
| side and that of the other causes the apparatus to incline 
| slightly without destroying its equilibrium or increasing the 


ry 
: Ro necessarily had to be accompanied by animals carrying the Each rail weighs 13 kilos, and the two supports and the nie 
f food necessary for the laborers and attendants, thus making foot weigh 14, gre 
eI the transportation of the article very costly, as well as con- a 
i suming considerable time in doing it, A radical change in . eal 
“Fie. 1, Fie. 2. 
Fie. 8. Fre. 4 
é Fis, 5. ra.’ 6. 
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friction. The railway is so simple that it may be put down 
or taken up very easily and with remarkable rapidity. The 
vund does not have to receive any preparation, as the 
exible rail follows all its irregularities ; and a simple pres- 
sure given the rail by the body of the workman suffices to 
bend it and at once form any desired curve without the 
necessity of calling in the aid of a blacksmith. 

In the sandy parts of Algeria it would not have been 
practicable to lay rails upon the surface of the ground, for 
the sands, upon being shifted by the violent winds that 

revail there, would have quickly covered up the track. 

ut, in the system under consideration, wind and sand have 
no influence, since the rails are placed at a sufficient distance | 


above the earth to prevent it. | 


It is evident, however, that this mode of transportation 
could not be applied in a country cut up by roadways. 


(5.) As it is possible to forms curves of double radius in 
it instantaneously, the laying of the rails costs less than it 
does iv any otber system. 

(6.) The cost of traction is low, one draught-animal being 
capable of drawing double the weight that he could upon 
an ordinary two-rail railway. On the road in operation 
in Algeria, one camel draws without difficulty thirty cars 
connected together by a simple coupling link. 

The system also permits of one or two rails being quickly 
removed to allow a passageway for carts, droves of cattle, 
etc. According to the application and the weights to be 
transported, the cars are made of different shape, strength, 
and length. 

We illustrate a few of them herewith. Fig. 1 represents 
a type for the carriage of alfa, cereals, forage, bamboo, 
wood, etc, Fig. 2 shows a type provided with movable 
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But, on another hand, it is capable ‘of receiving numerous 
applications in the larger industries, and especially in agri- 
cultural operations, 

The following are some of the advantages possessed by 
this ingenious system : 

(1.) Its cost is lower than that of any other system of 
transportation hitherto known. 

(2.) It is a and quickly put in place. a force of six 
men being capable of laying four kilometers per day. 


(8.) It does away with the necessity of switches and sbunts, 
of curves prepared according toa pf 
tables, etc. 

(4.) It requires no keeping in repair, as the height of the 
tall above ground (0°8' m.) protects it against sand, mud, 
grass, etc. 


ven radius, and of turn- 


metallic vessels for carrying water, wines, oils petroleum, 
etc. Fig. 3 exhibits a type designed for the carriage o 
merchandise in bags, such as wheat, rice, corn. oats, pota- 
toes, etc. Fig. 4 represents acar for carrying vintagers’ bas- 
kets Fig. 5 shows a type designed for the carriage of 
boxes and packages of all kinds. Fig. 6 shows a car pro- 
vided with tilting boxes for the carriage of pulverulent ma- 
terials, fine coal, earth, chalk, etc. The same type modified, 
with openwork bottom and hinged side, is applied in the 
carriage of beets from silos to the rasping mill. Fig. 7 rep- 
resents an openwork type for the carriage of coal, limestone, 
ete. 
e have seen a type of car designed for carryin 

wounded soldiers to the outposts. A mattress laid Eh 4 
wooden slats, beneath which, if desired, springs may be 


placed, forms a couch that age the patient from bein 

disturbed by the gait of the draught-animal. The car is 
surrounded by an impermeable fabric that serves to keep 
out the rain and sun. Figs.8 and 9 show the appearance 
of the cars when connected in pairs.— Chronique Industrielle. 


SINKING SHAFTS THROUGH QUICKSANDS BY 
FREEZING. 


THE question of sinking shafts with certainty and expe- 
dition through water-bearing strata is one which has seriously 
engaged the attention of engineers both in this country and 
abroad for a great number of years. Notwithstanding, 
however, that much has been accomplished, it must be con- 
fessed that the methods in use up to the present time still 
leave much to be desired, both on the score of economy and 
outlay and certainty in result. On the Continent especially 
large sums of money bave been outlaid in struggling against 
watery deposits of sand and gravel, met with generally at 
too great a depth to admit of the application of the compress- 
ed air pease: and in some cases, after the expenditure of 
many thousands of poundsin futile pumping, some other 
method has ultimately to be resorted to in order to over- 
come the difficulty. Hitherto, in addition tothe ** Plenum” 
process, which is only applicable when the air pressure is 
not required to exceed some four atmospheres, the system 
most generally employed has been to sink watertight cylin- 
ders of iron, or of masonry shod with iron, by loading them 
from above and forcing them down by screws or by blows 
from a falling weight, while the material is removed from 
the aa, hand or revolving dredgers, length after length 
being added to the cylinders as the sinking proceeds. Sim- 


FROZENS 


ple as taxs process appears to be, it is in some cases extremely 
difficult of application, while, in others, it is not too much to 
?—Ss it has signally failed. 

o insure success in cases where other means have failed 
various special plans have been devised, among which we 
may mention the Kind-Chaudron system, which has been 
fully described in the Transactions of the Institution of 
Civil Engineers, and the plan adopted by M. Chavatte, which 
is detailed at length in the Bulletin de la Societe de V Industrie 
Minerale, besides one or two other arrangements which have 
not beer applied beyond the one special case for which they 
were designed. Granting, however, that with one or other of 
the systems we have enumerated a shaft can be successfully 
carried through a water-bearing stratum, it is often only ac- 
complished after an enormous expenditure of time and 
money, the proprietors of the mine being handicapped with 
this extra amount of capital, as com d with their more 
lucky neighbors, who have perhaps done their sinking under 
less unfavorable circumstances. Any process, therefore, 
which is both certain in its results and comparatively cheap 
in application is certain to be received with great satisfac- 
tion by all those concerned in the sinking of shafts, and we 
therefore give the following description of a new method 


f | recently invented hy Herr Poetsch, mining engineer, Aschers- 


leben, which is now being introduced into this country by 
Messrs. A. & E. Cohen, of Basinghall street, E.C., and which 
seems to us likely to be of great practical value, It consisis 
in actually freezing the quicksand orrunning ground to a 
hard, solid mass, through which the shaft can then be sunk 
in the ordinary way witbout pumping, the external circular 
wall of ice left outside the excavation giving sufficient pro- 
tection against influx of water, sand, or gravel, until the 
permanent masonry or iron lining is got into position. To 
accomplish this, after the shaft has been brought down to tbe 
level of the quicksand, a number of bore-holes are carried 


duwn to the solid ground by means of asand pump. These 
holes are spaced about a yard apart, and are placed in circles, 
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the outer one approaching asnearly as possible to the cir- | D SAFETY VAL 
cumferential line of the shaft when finished. The bore-hoies | 
are then lined with iron tubes closed at the bottom, within! THs apparatus is manufactured by Mr. T. C. Fawcett, of 


each of which is a smaller concentric tube of copper open at 
the bottom and connected at the top to a main pipe commu- 
nicating with all the other copper tubes and extending to the 
top of the shaft, The upper ends of the outer iron tubes 
are also connected to one main pipe, which, like the other, 


extends to the surface of the ground. Through these pipes. 


| Old Victoria Foundry, Manor Road, Leeds. It will be seen 


that the valve itself is an erdinary well-constructed dead- 
weight safety valve, with separate floats and internal levers, 
to insure operation as an alarm under conditions of too 
bigh or too low water level. The valve also operates in an 
entirely novel way (independently of the water levels) as a 


brine, consisting of a solution of the chlorides of calcium | high pressure safety valve when it relieves the internal boiler 
and magnesium in water—which has a freezing point of | pressure. The valve is contained in a lock-up box, placed 
about 36 deg. below zero Fah.—is caused to circulate by a/| on the top of the boiler, and all its parts are entirely out of 


small force pump driven by an engine, its course bein 

down one of the mains and the internal copper pipes, an 

back through the surrounding annular spaces and the 
other main to the top of the shaft. At the surface is placed 
a cooling apparatus, preferably of the ammonia type, the 
refrigerator being inserted between the two lines of mains, 
so that the brine in its flow is continuously cooled to a tem- 
perature of about 15 deg. below zero Fah. before its passage 
dows the shaft into the bore-holes. In this manner heat is 
rapidly abstracted from the quicksand or other running 
ground, which is thereby frozen into a hard, solid mass after 


a period, it is stated, varying from fifteen to twenty days, | 


according to the size of the shaft and the conditions under 
which the apparatus is worked, the freezing being continued 
till the solid block extends well beyond the space to be oc- 
cupied by the shaft and its lining. The excavation is then 
carried on as through solid ground, the masonry or iron 
lining being introduced as the cutting proceeds, in order to 
prevent the surrounding ice wall from breaking in from the 
external fluid pressure. 

The annexed engraving will show without further expla- 
nation the manner in which the process is applied, the ar- 
rangement being that recently adopted in the successful 
sinking of the Archibald shaft of the Douglas coal mines at 
Schneidlingen. In this, the first practical application of 
Herr Poetsch’s system, a bed of running sand about four 
meters thick had to be pierced. Twenty-three bore holes 
were empleyed, and the freeziug process was completed 
on the 10th of August last, on which date the sand had 
become a mass of such hardness that it was with consider- 
able difficulty that pieces could be -broken off. The shaft 
was then completed in the usual way without stays and 
without pumping. To expedite the work it is proposed 
that, when admissible, the shaft shall be sunk down to the 
natural level of the water of larger dimensions than actually 
required for the working, in order to permit of an outer ring 
of bore-holes being made in the ground outside the lining of 
the shaft, in which case it is estimated that the freezing may 
be accomplished in from ten to fourteen days. 

In the present stage of the process it is, of course, impos- 
sible to ascertain with any great degree of accuracy the cost 
at which the freezing of such a large open mass can be ac- 
complished, though some idea can, perhaps, be formed by 
comparison with the work actually done by refrigerating 
apparatus in the manufacture of ice. Assuming that what 
is called a 10-ton machine be employed, this would be cap- 
able, when applied in the usual way tor ice making, of form- 
ing ten tons of ice in twenty-four hours, at a cost of about 
8s. per ton, exclusive of interest on capital, and with coal 
at about 12s. aton. Probably in freezing a quicksand only 
a third of this quantity of ice could be calculated upon, or, 
say, 3'¢ tons per twenty-four hours. Taking the block to 
be formed at 22 ft. diameter and 13 ft. thick, and assuming 
one half of the quicksand to be water and the other half 
solid matter, the quantity ofice may be roughly taken at 
70 tons. This, at 34¢ tons per day, would take twenty days 
in its formation, the working expenses per ton being three 
times that in ice making, or say a total of £84. To add to 


this there would be the rent of the installation and the cost of | 


the special pipes and appliances, which would have to be 


made to suit the circumstances of each case, as well as asum | 


the control of the fireman. When the steam rises above the 
fixed working pressure of the boiler to the slightest degree, 
it passes into the box, from which it is conducted into the 
interior of the boiler through a pipe which divides into two 
branches, which are respectively screwed info the crown of 
each flue directly over the bottest part of the fire. Thus, 
when the steam blows off at the safety valve, it passes di- 
rectly on to the top of the fire, instead of escaping into the 
atmosphere, and it, therefore, has the effect of damping the 
energy of the fire without the firemen having toresort to 
the objectionable plan of opening the fire doors and admit- 
ting cold air to the flues. The effect is certain and effectual, 
and, moreover, the noise of the jetsis an intimation to the 
fireman that no more fuel is required for the time. The 
moment the steam ceases to blow off into the lock-up box 
the fire brightens up again without attention. The same 
effect is observed when the water is too high or too low, in 
which cases the fireman must attend tv his feed; but, should 


Em L 


SAFETY VALVE AND 


he neglect to do so, in case the water is too low, the ingress 
of the steam into the flue prevents the danger of the flue 

lates over the fire coming down through over pressure. 

hus, by the application of this invention, danger is averted, 
noisy blowing off of steam into the atmosphere avoided, 
the attention of the fireman secured, and economy effected 
by the exclusion of cold air from the furnaces, and the ad- 
mission of hot steam in its stead. Fig. 1 of our engravings 
represents a transverse, and Fig. 2 a part longitudinal 
section of a double flued Lancashire boiler, fitted with the 


for patent rights and charges; but allowing handsomely for | apparatus. In these views, A is the valve case fixed to the 
these, it will be seen that the total cost in such a case as we | top of the boiler, and containing the valve and the end of 
have taken must be comparatively insignificant compared the outlet pipe to the furnaces. B is the outlet pipe to con- 
with that of the usual methods in which enormous sums | Vey steam to the furnaces, C the dead weight on the safety 


have been spent in Pumping alone, and this will be true even 
if the time occupied in freezing is very much greater than 
is now stated to be the case. 

It is, of course, a matter of speculation at the present time 
te what extent Herr Poetsch’s plan can be applied in this 
country, but it must be obvious that there are many instances 
in which it is likely to prove of the greatest value, and we 
have therefore not hesitated to bring it before our readers. 
The principal points in favor of the system appear to be not 
only in the cheap and expeditious method of making shafts 
and cuttings through quicksand or running ground, but in 
the fact that it seems to give an almost absolute certainty of 
result, at a cost which is not only comparatively small, but 
which can be very closely ascertained beforehand. In this 
way the risks attending the sinking of new pits should be 
mivimized.—The Engineer. 


valve spindle, D the low water float, E the high water 


| float, F the lever with floats at the ends for lifting the valve 


at high or low water, and G is the boiler furnaces. These 
valves are already in use at several large works, and are 
reported to be giving every satisfaction.—ZJron. 


LATHE FOR MANUFACTURING SPOKES. 


Tuts new machine, which has been specially constructed 
by Mr. Robinson for the manufacture of wagon spokes and 
hammer handles, consists of a cast-iron frame, A, which 
carries two double-centered puppets, one of which, B, is 
stationary, while the other, C, is movable. This latter, 
which is adjusted in ———-— in the table, is capable of being 
slid longitudinally, and of being regulated according to the 
Jength of the piece to be shaped. e latter is held iu place 


by a mandrel, 5, and a movable center, c, which is maneu- 
vered by means ofalever, The position of this center being 
once determined, it is fastened by means of a threaded collar 
which prevents any displacement of the wood while the 
machine is running. The piece designed to serve as a model 
(which must be either of bronze or cast iron) is fixed by one 
extremity to the mandrel, 5’, and by the otber to the center, 
ec’. The mandrels, d and 0, are fixed to the horizontal 
spindles of the head-stock, and these are connected by two 
gear-wheels, B’ and B", and obtain their motion from a 
pinion keyed upon the same axle as the cone, D. This latter, 
which has three velocities, communicates by belt with the 
cone, E, which is fixed upon the same shaft as the two pul- 
leys, Fand F’, These pulleys, one of thym fast and the 
other loose, are actuated by the small pulley, G’, keyed to 
the shaft, G. This latter is actuated by the general shafting 
through the intermedium of the pulley, H. In front of the 
lathe there is mounted a support, M, which rests upon the 
shaft through a socket at its lower extremity, and which is 
capable of being moved longitudinally along the guide, A’. 
This — carries a fixed nut, which is traversed by a 
screw, 1, upon whose extremity is mounted a loose gear- 
wheel, x which is set in motion by the wheel, B’, Upon 
this same screw, J, there is mounted a gearing sleeve, K, 
which has straight teeth, and which is controlled by a fork, 
L’, and a rod, L, that carries two movable tappets, J and /, 
whose position may be regulated at will. hen the sup- 
port, M, abuts against one of these tappets, the rod, L, acts 
a the forked lever, L’, and this latter pushes the sleeve, 

, and thus changes the direction of rotation of the screw, 


FIRE EXTINGUISHER. 


I, and consequently the direction in which the support, M, 
is moving. 

The upper part of this support forms a slide, and receives 
a carriage, N, which carries the horizontal shaft, O, to which 
are keyed the tool-carrier, P, and the pulley, Q. This latter 
communicates by belt with the pulley, g, whose bub is pro- 
vided with a piece that slides in a longitudinal groove in the 
shaft, G, thus permitting the puiley, g, to follow the motion 
of the support, M, without ceasing to be dependent upon 
the shaft. 

Besides the rotary tool-carrier, the carriage, N, carries a 
roller, R, which is mounted upon a fork that is provided 
with an adjusting screw and that may be moved backward 
or forward by means of a hand-wheel, r. 

The lathe operates as follows: The model and the piece 
of wood to be shaped having been fixed in place upon the 
centers and mandrels, the belt is shifted from the loose pul- 
ley, H’, to the fast one, H, which brings about all the mo- 
tions of the lathe. The wood and the model are interde- 
pendent, and are given the same rotary og since they are 
set in motion by the two wheels, B’ and B’, which latter are 
of the same diameter and gear with one another. 

The model, in revolving, repels, through its projectin 
parts, the roller, R, and consequently the carriage, N, ap 
the rotary tool-carrier, P. When the projecting part ceases 
to be in contact with the roller, the carriage returns to its 
initial position under the action of a counterpoise, 8, which 
is attached to its foot by a cord, so that the carriage and 
tool-carrier are given a continuous backward and forward 
motion that depends directly upon the form of the model, 


>» 
= 
a 
4 
| { 
pee 


Fie, 1.—FRONT VIEW. (Scale of 0°125 to 1.) 


Fie, 2.—SIDE VIEW. (Scale of 125 tol.) 


REPRODUCING LATHE FOR MANUFACTURING WAGON SPOKES. 
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The form is thus exactly reproduced iu the wood by the four | jecting from the bottom of each piece into depressions of | also suggested that the flame had too short a cut to the flues, 


blades of the tool-carrier. 
By means of the mechanism described above, the support, 


M, moves longitudinally, and the tool shapes the wood until | from grate to crown sheet, across the face of which the | leg, a, an 


the tappets, Zor7, are abutted against, and a change of 
direction is effected. —Annales Industrielies. 


SMOKE BURNING FURNACES. 
By Frank C. SMira. 


SMOKE burning, or smoke preventing rather. in locomo- 
tives is attracting no little attention at’present in this country, 
owing largely, perhaps, to the stringent laws on the subject 
enforced by some cities against the nuisance, as well as a 
desire by railroad managers to enhance the comfort and 
cleanliness of traveling. It will not be far from the truth 


to say that there is no successful device in use generally by 
our railroads for smoke prevention, although strong claims 
are made for several, and the reasons for this are plain when 
the varying conditions, the fact that dimensions, etc., are 


the next lower. A steadying plate at the crown sheet secures 
the whole. It will be seen that this forms an angling wall 


{gases must pass, reaching the flues by passing around the 
| corners, ¢, ¢. A chanuel, d, extends through each brick 
| vertically, out of which openings, 3, 4, are provided for the 
| passage of air from the grate to the gases as they lick the 
face of this wall. The result of the device has been quite 
satisfactory, and it is believed that openings will not fuse 
together, owing to the bulk of clay. The filling of the chan- 
vel, d, with sparks is, however, to be feared. A longer fire- 
box would be required with this arrangement, owing to 
| Space occupied by the device, which, as will be seen, occupies 
considerable of the grate. It is, or was, tested on a shifting 
engine, and the loss of the grate surface was not so no- 
ticeavle. Fig. 4 represents the ordinary brick arch so gen- 
erally used. The blocks are held in position by four two- 
inch pipes tapped into the crown sheet and throat sheet as 
shown; ¢ being the pipe, and @ the brick or blocks of fireclay. 


An acquaintance of the writer’s has had exceptional success 
with this arch in connection with the extension smoke arch 
as a smoke palliator, the reduction being very noticeable. 
He had one engine fitted up with the blocks through which 


necessarily fixed ; rapid combustion ; and the want of time | pumerous holes, 4, 6, were formed, and it was found to aid 
on the part of the engineer and fireman to pay much atten-| very materially in the reduction of the smoke. The exces- 
tion to the adjustments necessary to meet the varying condi-| sive heat, however, soon fused the openings together, and 


tions that the combustion of coal is subjected to in locomo- 


the holes were not afterward used. 


tives. In stationary work the problem is much easier of| The use of a deflector plate, a, over the door, directing 


solution, as no restrictions of space, or the rapid combustion, 


| the air down into the fire, originated from firemen placing 


elc., are met with. The most popular devices used for this | the shovel as shown in dotted lines after each firing, which 
purpose on locomotives are probably the brick arch and | resulted in reducing the smoke. These plates are generally 
hollow stay bolts, and occasionally Clark’s steam jet is met) made of cast iron or old boiler plate, and as would naturally 
with. | be expected, soon burn out. The plate, a, has taken many 


it may be interesting to examine some of the numerous 


different forms, occasionally a tube, etc., and frequently 


devices that have been used with more or less success in this | hinged so as to be raised or lowered, ete. Fig. 6 ghows the 


direction, in both this country and England. 
_ The first ‘‘smoke burning” device that the writer had 


application of Clark’s steam jet, the figure representing a 
top sectional view through the fire box. Hollow stay bolts 
or thimbles, a, are fitted through the side legs generally and 


occasionally on the back and front leg as well. A gas pipe, 


any practical acquaintance with, was called the ‘‘ bee hive 
grate,” and is shown in Fig. 1. It consisted of a cast iron 


¢, is located as shown and provided with nipples, }, opposite 


cone, a, full of holes, bolted to the grates. Its section was/each thimble. A connection is made with the steam space 


not a circle, the sides being flattened so as not to occupy too 
much of the grate area. As long as it lasted it was a great 
success over the ordinary construction. The air for the ig- | 


of the boiler with the pipe, ¢, and regulated with a globe 
valve, so that by allowing steam to enter the pipe, c¢, it es- 
capes from the nipples, carrying large quantities of air into 


nition of the gases was liberated at the right point—near | the fire box. The supply of air is to a certain extent ander 


, the surface of the fire, with the result of filling the fire box 


with a solid sheet or body of flame. Unfortunately for this | 
as with most otber similar devices, its life was exceedingly 

limited, as from ten to twenty days burned it out. For sev- | 
eral months it was replaced, but the novelty soon wore off, | 
and. it was abandoned, While it was in use no smoke was 
visib!e except when green coul was fired, and then the volume 
of smoke was greatly mitigated. The economy of the engine 
was not noticeably improved by itsuse. Fig. 2 represents an 
improvement on the former. In this figure, @ shows a section 
of a fire clay arch, formed with « central channel out of 


which openings, d, lead for the distribution of the air, which 
was taken in by several bell mouthed castings, ¢, extending 
through the front leg as shown. The arch, a, extended 
clear across the fire box and was fastened by cast iron angle 
plates, 5, 6, and bolts. It was a much better arrangement 
than that in Fig. 1, as it lasted much longer and produced 
about the same results. It.was abandoned on account of the 
fusing together of the openings, d, the filling of the channel 
and openings with sparks and clinkers, and the occasional 
breaking off of the arch itself from its weight and jarring 
of the engine. Fig. 3 represents a top view through the fire 
box with a device which, I think, is mow being tested with 
fair prospects of a reasonable success, It consists of heavy 
fire clay or-brick pieces, a, shaped as shown. The first one 


control, by throttling the globe valve. The location of the 
thimbles is generally about 7 or 8 inches from the grate. 
Fig. 7 shows this device half size ; a being the thimble, ¢ 
the pipe, and } the nipple, which is conveniently made by 
tapping a piece of brass wire into the pipe and drilling a hole 
through the wire. The action of this is similar to the injec- 
tor aud gives good resulis when carefully handled, and will 
be referred to hereafter. Fig. 8 shows the ‘‘ water table” 
»rinciple so extensively used « few years back. David 
Netthows, who ran the De Witt Clinton, one of the pioneer 
engines in this country, claims to have first used the water 
table principle. Mr. Matthews is still alive and is super- 
intendent of the San Francisco gas works, I believe. The 
Jauriet style consisted of the table or leg, a, communicating 
with the front an° side legs. It gave general satisfaction in 
connection with hollow stay bolts and perforated fire door. 
The Buchanan table was an extension of the Jauriet, and is 


shown by the dotted lines, 4. It opened into the four legs 
of the fire box and was provided with an opening, ¢, for the 
passage of the gases to the flues, the upper chamber, ¢, 
forming a combustion chamber. Mr. Taylor, of the Old 
Colony road, used with considerable success a table shown 
by d,which opened into the side legs, and was free from the 
front leg to allow of any cinders carried to the top of the 
| table returning to the grates as per the arrow. This table 
was also curved downward in its length to allow of the es- 
cape of the steam generated in it. Fig. 9 is a construction 
which was intended to revolutionize coal burning but which 
was a lamentable failure. The fire box was carried forward 
into the sheet of the boiler, shortening the flues to about six 
feet. A leg, a, was first used, but soon filled up with mud. 
The engines failed to steam, and it was proposed to use 


lies on the grate, and with four more on top of it reaches 
These are retained in by lugs pro- 


openings, ¢, to ignite the gases in the frontchamber. It was 


jand a leg, 4, was So, Although extensively used it 
| was — abandoned on account of the filling up of the 

its poor steaming qualities. Fig. 10 shows Cud- 
worti’s double fire box, successfully used in England some 
years back. The grates were slanted downward from the 
back. A central leg, a, divided the fire box into two com- 
partments. The leg, a, did not extend to the flue sheet, but 
left an opening or passage way, ), throwing the two fire 
| boxes into communication at the front end. The fire boxes 
| were fired alternately through the two doors, ¢. ¢, in the 
back view. Coal was fired into the back part of the grate as 
shown at e, and worked forward as it became thoroughly 
ignited and devoid of smoke. The gases formed from the 
green coal at ¢ were burned in passing over the hotter por- 
tion, f, as well as by the intermixture of heat and flame 
from the opposite fire box, which being fired alternately, 


a c 


Bly. # 


was supposed to be filled with red hot coals. It was quite 
successful, and will be referred to hereafter. Fig. 11 was an 
| English invention by Deurance, and was called the “ Ar- 
gand furnace.” 
The fire box proper, a, was in communication with the 
combustion chamber, e, by means of the short tubes, 3, 
| where the gases were met by the inflowing air through e¢, 
escaping from the perforated top. A baffle plate, d, served 
to facilitate the mixture of the gases. Fig. 12 is Head's in- 
vention, an American. It represents a top view through the 
fire box. @ wasa central leg dividing the fire box into two 
yortions ; 6a damper plate hung at ¢, around which point 
it could be rotated by suitable connections to the cab, so as 
‘to close either fire box from access to the flues, except 
through the other fire box. It was necessary to fire the 
fire boxes alternately, thus : suppose the fire box, F, to have 
a bed of bright red coals, the damper, 6, would be placed in 
| the position shown, and the fire box, E, fired with green coal. 


The gases from this fire box would be compelled to 
around the leg, a, as shown by arrows, over the hot coals in 
F, and then to the flues. When the coal in E became red 
hot, the damper, 6, would be shifted to close fire box, F, and 
fresh coal fired to the latter, the gases of which would find 
an outlet through fire box, E, and over the hot coals contained 
on its grates. 

Fig. 13 is one of several forms of double grates. Green coal 
fired into the upper grate was pushed into the lower grate 
as it became red hot; air passing through the lower grate 
and between the two, as at eé, was heated, mingling with the 
gases from the upper grate and igniting them. The gases 
were forced around the leg, a, and met with an additional 
supply of air atc, through the pipe, 2. Fig. 14 shows anar- 
rangement of an old idea—downward draught, which | believe 
| is being tried now. Coal is fired into the chamber, a, and 

supplied with air through and at each side of the fire door. 
The force of the exhaust draws the gases down through the 
tire itself—burning them, it is claimed, when they find their 
way to the flues as shown. There are many other devices 
prominent at one time, such as the * Boardman,” which was 
a square box connection on the under side of the sheet of the 
| boiler, fitted with upright flues, down one set of which the 
gases passed and up another. Provision for the admission 
| of air was provided. Dimpfel’s boiler had no back flue sheet, 


| 


the flues extending back and curving upward into the crown 
sheet, the gases escaping around them in the space ordina- 
rily occupied by water. 
| Having shown some of the many “smoke consumers” in 
use at various times, it will be in order to discuss some of 
| the trials they were submitted to, with the generai principles 
underlying the successful prevention of smoke. 
The fault with the ‘“‘ Argand furnace,” Fig. 11, in practical 
use was the cooling of the gases by passing through the 
| small flues, b (which were for the purpose of dividing the 
gases into streams the better to mix with the air), to a tem- 
perature at which the entire bulk of the gases would not 
ignite, and but partial combustion resulted. The results as 
a whole were however considered favorable. 
Cudworth’s fire box, shown in Fig.10, on trial gave it is said 
very fair results, and would bave done much better, if the 
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space, b, were longer, or a baffle pl 
better mixture of the gases and air. ; 
Fig. 12, and Cudworth’s it is asserted are the only practical | 
arrangements for alternate firing. . 

Clark’s steam jet, shown in Fig. 6, gives very good results 
when careful firing and handling is had; and with any device 
for this purpose, good results without careful attention can- 
not be expected, and this attention is difficult to get from 
the average engineer and fireman, whose time is too fully 
occupied by other matters. 

The necessary conditions for the complete ignition of the 


The area necessary then in the hollow stay bolts or thim. , 
bles would be aoe = 34°6, or = 35 square inches. The | 
objections to hollow stay bolts or thimbles if sup lied with | 
this area of opening is that, while it allows of sufficient air 
in the bulk, it supplies too much air at times when the es- | 
cape of gas is not sufficient to require this amount, and the 
economy of the consumption of fuel is injured by an over- 
supply at such times. It would therefore appear that 2 
semi-regulating apparatus like Clark’s steam jet would be 


gases appear to be a sufficiency of time, space, heat, and 
air 


Ordinary illumivating gas is made by heating coal in a} pipe arrangement (sce Figs. 6 avd 7). use 
The -gas thus given off is that which in a| the area of the openings would be much less, as the velocity 


closed vessel. 
locomotive is necessary to supply the necessary air and heat 
to effect combustion. This gas unmixed with the air will 
not burn, but when allowed to escape from a burner and sup- 
plied with the air in the room it ignites if a flame is touched 
toit. Ifa burning gas jet is exposed to a draught from 
an open door or window, it smokes because the supply of air 
is too great; the heat is sufficient, and it therefore appears 
that a too plentiful supply of air is as detrimental as too 
. 


(Cy — 
wr 
little. It is also stated that if coal gas and air be placed to- 


gether in a vessel, it wiil take considerable time for it to 
mix thoroughly unless assisted by violent agitation or 
mechanical means. When the great velocity of.the gases 
and the sbort time occupied by the gases in passing from 
the coal to the flues is considered, the difficulty of mixing 
the air with it will be appreciated. It is necessary to mix 
the air with the gases as close to the fire as possible iv order 
that the mixture may have sufficient heat to allow of burn- 
ing. All smoke preventing devices which allow of the ad- 
mission of air at the top of the fire box or in another cham- 
ber are necessarily ineffective to a greater or less extent 


Sede Veer 


preferable, as the supply of air would be in proportion to 
the amount of steam escaping from the nipples in the gas- 
If this device is used, 


of the inflowing air would be greater. 

In practice it was found that eight 2 inch openings sup- 
plied with Clark’s steam jet was equivalent to 40 square 
inches of opening through hollow stay bolts, with the ex- 
haust alone drawing in the air. It would therefore seem 
that the secret of smoke prevention accomplished as far as 
is practicable consists in allowing a sufficient supply of air, 


Mig, 44 


as finely divided into streamlcts as possible, at the surface of 
fire. 
The value of the brick arch in the fire box is frequently 
uestioned, and as it was-at first-used, it was an expensive 
evice. It consisted of an arch built of fire brick, abutting 


they soon burned out, and the abutment of the arch on the 
side sheets frequently caused them to leak; but when the 
arch is laid on pipe,as shown in Fig. 4. these objections 
disappear. 

The value of a brick arch and its superiority over a water 
table consists of the facts that it supplies a means of igniting 


tg, £2. 


owing to this fact, that is, the mixture is too cool to burn. 
Gas is given off in variable quantities, depending on 
whether the coal is green—half, two-thirds, or more burned— 
and the supply of air must be in proportion. 
perfect combustion of the gases and without smoke, the 
supply of air should constantly change, which is manifestly 
impossible. Smoke once formed is not inflammable, and the 
term *‘smoke burning” is absurd, It requires 150 cubic 
feet of air for the combustion of 1 pound, or 300,000 cubic 
feet for a ton of coal. Lf therefore an engine be running at 
the rate of 34 miles per hour and consuming 60 pounds of 


the gases, as the brick are highly heated from the fire when 
it consists of red cuals, and gives out this heat to the 
when fresh coal is fired. The necessity of keeping up the 


Hence for! temperature of the gases bas been referred to, and this the 


brick arch does. Its position in the fire box necessitates the 


gases passing close to it; thus facilitates their ignition, as | 
“run” of the gases, which is bene- | 


well as by changing the . 
ficial in assisting in mixing the air with the gases. The 
use of the extension smoke arch assists the brick arch, 


‘simply because it allows of using larger exhaust nozzles 


coal per mile, it would require 2,040 pounds for an hour's | 


run, during which time 300,009 cubic feet of air must be 
supplied to the fire box. 
is supplied through the grates and ordinary hollow stay bolts 
the long black clouds of smoke attest. The gas of a ton of 
soft coal requires from 100,000 to 130 000 cubic feet of air 
per hour for its combustion, and the balanee of the 300,000 
eubic feet for the coke or solid portions. If it is assumed 
that a sufficient supply of air for the combustion of the coke 
will enter through the grates, we have still to supply by other 
means—hollow stay bolts or thimbles- -the 130,000 cubic feet 
above the fire. It is stated that air under the influence of 
the exhaust will flow at the rate of 9,000 feet per minute, and 
the amount of air which would pass through an opening of 


That immeasurably too little air | 


(because no cone is necessary in the stack), which deereases 
the velocity of the gases out of the fire box, thus allowing 
more time for their mixture on the fire box. 

The water table is alone beneficial in changing the *‘run” 
of the gases to the flues, and assists in no way in heating 
the gases from fresh coal ; on the contrary, it cools them 
and acts detrimentally, as the table is filled with water and 
acts as a conveyer or vehicle for transferring the heat from 


the gases to the water on the table, as it is necessarily a far | 


better conductor than fire brick. 

In conclusion, then, the best device for preventing smoke 
is a steam jet to force air into the fire box at the surface of 
the fire, regulated by throttling the globe valve supplying 
steam to the nipples, as far as practical, in connection with 
the brick arch, as shown in Fig. 4, and the extension smoke 
arch, or any device which does away with the cone in the 
stack and allows of larger nozzles. On the part of the fire- 
man it is necessary to have wet coal fired in pieces no larger 
than a man’s fist; a thin fire to allow of the air ee ee 
through it; a perforated fire door with a damper so that the 
supply of air can be increased when green coal is heavily 
oad; and a free use of the blower when an éngine is going 
inte stations shut off or standing still, as the effects 
of an admixture of steam with the smoke greatly assists in 
dissipating it. 


SPERMACET! is being superseded for many uses by paraf- 
fine, and refiners are not now so anxious to take it out of 
the oil: but there is still a good demand for it from Sw. 
where it is largely used in match making, a business 1 
very active, 


ate used, so as io insure a one inch area under these conditions in one hour would be} THE GENERATION OF STEAM AND THE 
Head’s arrangement, in | about 3,750 cubic feet. 


THERMODYNAMIC PROBLEMS INVOLVED.* 
By W. Anperson, C.E. 


Tue lecturer commenced by remarking that the source of 
our fuel supply was derived from the rays of the sun acting 
upon the earth ages ago. He pointed out that those rays 
were of complex structure, intimately bound together and 
yet capable of being separated and analyzed, He remarked 
that it required over 1 H. P. to separate one ton of car- 
bon from the atmosphere in twelve bours; but that in con- 
_ Sequence of the enormous area of leaf surface in which the 
, decomposition took place, the action was silent and imper- 
ceptible. As soon as a law of definite chemical combina- 
| tion had been established, chemists began to suspect that the 
'changes of temperature observed in chemical reactions 
| were also of a definite kind, and that they were as much 
the property of matter as chemical atomic weights. 

In the last century Lavoisier and Laplace, and after them, 
‘down to the time, Dulong, Despretz, Favre, and 
| Silbermann, Andrews, Berthelot, Thomsen, and others, had 
devoted much time and labor to the experimental determina- 
tion of the heat of combustion and the laws which goverved 
its development. Messrs. Favre and Silbermapn in particu- 
lar, between the years 1845 und 1852, had carried out a 
| splendid series of experiments, by means of a calorimeter, 
which was illustrated by a diagram. The apparatus con- 
sisted of a gilt copper receiver, in which the substances 
tested were burnt by a jet of gas. This receiver was im- 
mersed in another vessel containing water, which again 
‘was protected by another vessel lined with swansdown. 
| Thermometers of great delicacy were employed to deter- 
| mine the temperatures, and the whole of the apparatus used 
for generating the gases and for collecting the products of 
combustion was constructed with the utmost ingenuity and 
skill. Messrs. Favre and Silbermann adopted the plan of 
ascertaining the weight of the substances consumed, by 
calculations from the weight of the products cf combus- 
tion. 

By this means they were enabled to deal with larger 
quantities, and several errors incidental to the opposite pro- 
cess were eliminated, A table was given showing the calo- 
rific value and the chemical composition of such substances 
|as commonly formed the constituents of fuel. The thermo- 

chemical laws relating to combustion and decomposition 
| wers then stated, and the general formula for calculating 
|the thermic value of any kind of fuel whose analysis 
was known, was explained. It was pointed out 
|that energy existed on the earth in a form which was 
|often unsuitable for the wants of man. For example, 
‘the water flowing down the Alps was competent 
to furnish the power necessary for boring through those 
'mountains; but it was not in a form which could be 
| used directly. The kinetic energy of the water had first to 
, be transformed into the potential energy of compressed air, 
}and in that form it became available for miners. In the 
same way the energy of combustion could not be applied 
| directly totbe wants of man. It had first to be converted 
| into the form of steam or air at high pressure and tempera- 
ture, and then, by means of suitable heat engines, it could 
be used in the manner with which all are familiar, It was 
probably to tbis circumstance that the tardy development 
of the steam engine was due, for its history dated back only 
|some two hundred years—a very small proportion of the 


| against the side sheets. Owing to the lightness of the brick | time during which the human race had existed. 


A steam boiler was in reality a species of heat engive, 
and its action should be investigated upon the same 
| principles, and consequently the doctrines of Carnot were 
‘applied. According to these, the efficiency of a boiler de- 
|pended entirely upon the range of temperature through 
| which the heated gases acted, and, by means of an illustra- 
tion derived from an application of water power, it was 
, demonstrated that the proper way to increase the efficiency 
of a boiler was to raise the temperature of the furnace to 
the utmost degree possible, and to lower the temperature 
of the smoke to the lowest point practicable. Particular 
instances were then taken in which it was shown that 1 Ib. 
of carbon would be capable of evaporating 14°87 lb. of 
water from and at 212°. The case of the prize engine of the 
Cardiff show of the Royal Agricultural Society in 1872 was 
described in detail, and it was demonstrated that the maxi- 
mum amount of work which could be expected from its 
boiler was equivalent to the evaporation of 13°27 lb. of water, 
the actual evaporation having been 11°88 Ib., showing a duty 
of 89 per cent. 

In pursuance of the idea of treating a boiler as a heat 
— an indicator diagram was exhibited and explained, 
and the laws of Carnot were stated in detail and discussed. 
The terms of Carnot’s formula were then examined sepa- 
| rately—tirst in relation to the temperature of the furnace, 
| the process of combustion was explained, and it was shown 
that the temperature of the furnace depended upon the sup- 
ply of air, A mipimum supply would give the highest 
temperature, but it was found necessary to add an excess in 
order to make combustion perfect, It was pointed out that 
the limit to high temperature in a furnace was the imper- 
fection of the material out of which boilers were con- 
structed. It was shown from the fact that steel was capable 
of being melted in boiler furnaces, that temperatures so bigh 
as that were not injurious; but that, when the melting point 
of steel was greatly exceeded, the boiler plates began to 
suffer severely. 

Next, the temperature of the chimney end of the boiler 
was examined. It was stated that by the adoption of feed- 
water heaters and by the use of forced draught, not for the 
purpose of augmenting the steam production, irrespective 
of economy, but with a view to promoting economy, the 
j temperature of the smoke could be lowered to about 100° 
| above that of the feed water. The loss of 11 per cent. in the 

Cardiff boiler was then looked into, from which it appeared 
| that it arose partly from radiation and convection from the 
body of the boiler, partly from imperfect combustion, which 
| always prevailed more or less, and partly from losses inci- 
| dental to the transfer of heat from substances less dense to 
others more dense, und vice versa. It was stated that this loss 
was common to all energy propagated by undulatory motion 
such as light, heat, or sound. 

The law of conduction through plates was then explained, 

and it was pointed out that even joints in a bar of uniform 

| material ivterposed a certain amount of resistance, and the 
fact was illustrated by an experiment. The loss was much 
greater when there was a joint between dissimilar materials, 
such as between the gases of the furnace and the boiler 
plate, und between the boiler plate and the water. 

At first sight it would appear a matter of common sense 
a boiler which con its own furnace must bea , 


* Abstract of the tnstitation Civ Bagh 
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better generator than one with av external furnace formed 
of brickwork; but brickwork was an extremely bad con 
ductor of beat, while it was a very good radiator, absorbing 
heat from the gases and returning them by adiation to the 
boiler surfaces, This action was strongly pronounced in the 
case of the reverberatory furnace, avd in the brick arches 
new commonly introduced into the fire boxes of locomotives. 
The gases forming the products of combustion were very 
bad ubsorbers and very bad radiators of heat. Pure dry air 
and nitrogen were absolutely incapable of absorbing or ra- 
diatiog heat. They were not in the least affected by the 
assage through them of the most intense heat rays, Car- 
nic acid was a somewhat better radiator, while the vapor 
of water was a good absorber, and therefore a good radia 
tor. It wasthen demonstrated that the products of combus- 
tion consisted mainly of air and nitrogen, and consequently, 
taken as a whole, the products of combustion were bad ra- 
diators. 

Little or no economical advantage was derived from mak- 
ing the combustion in a boiler perfect, because the colder 
luminous flame was a good radiator, on account of the white- 
hot particles of carbon it contained, while the hotter and 
non luminous flame was a bad radiator, and carried a great 
deal of heat into the chimney. This circumstance was illus- 
trated by an experiment, by which it was proved that an in- 
tensely hot non-luminous Bunsen flame had very little more 
effect upon an air thermometer. than a smoky-luminous 
flame burning the same quantity of gas, but that the mo- 
ment a spiral wire was bung in the Bunsen flame, it com- 
menced to glow, and the radiation from the wire immedi- 
ately had a powerful effect upon the thermometer. It was 
probably owing to this circumstance that the backwardness 


water. A table was exhibited of a large variety of boilers 
ranged in order of the velocity and disengagement of steam 


in which the velocity was highest were also those most sub- 
ject to priming. he doctrine of the viscosity of liquids 
and gases was next dealt with, and applied to account for 
the manner in which particles of water and of very minute 
solid impurities were carried over from the water of tbe 
boiler into the steam. 

The same theory was adduced to show that from the 
slowness with which smoke fell in the atmosphere, it must 
be composed of exceedingly small particles, and that they 
were not very numerous compared with the volume of the 
gases with which they were associated. It further went to 
show bow it was that complete combustion did not produce 
avy murked economy, because the absence of the white-hot 
particles of carbon from the gases caused a loss of radiating 
power. It was thought that no great improvement was to 
be expected in the economy of boilers, for the limit had been 
already almost reached he honor of having first pointed 
out the true principles on which the duty of boilers should 
be estimated, namely, by comparing the work actually done 
with the potential energy of the fuel used, was due to the 
late Professor Rankine. 

The lecturer concluded by a tribute of respect and admi- 
ration to the late Sir Wiliiam Siemens, whose name was 
closely associated with the subject of his lecture. At the 
time of his death, Sir William Siemens was engaged in per- 
fecting a pyrometer, intended to indicate accurately tempe- 
ratures above those of melting steel. In addition, therefore, 
to the many causes of regret ut his lamented decease, was 
to be added this, that the production of a trustworthy pyro- 


from the water surface; and from this it appeared that those | 
| kilogs. respectively per 1,000 kilogs. of pig 


kilogs. of fluxes, eye 1,097°46 kilogs. of pig, Steffen 
estimates that 4,266°15 kilogs. of blast would yield 6,054°12 
kilogs. of gas per 1.000 kilogs. of coke, or, 3,890 and 5,516 

if this quantity of 
blast were heated to 800° Celsius, it would carry into the fur- 
nace 744 calories per kilogramme of pig iron. In this theoreti- 
cal case, Steffen calculates the heat required per kilogramme 
of iron at 3.953 calories, of which 3.209 must be furnished 
by the combustion of carbon. In reality, the 850 kilogs of 
carbon consumed per 1,097°45 kilogs. of pig iron produce 
6,254 calories per kilogramme of pig, so that only 51 pe: cent. 
of the beat produced in the blast furnace is actually used in 
the manufacture of pig; and deducting losses, 5-097 kilogs. 
of gas per kilogramme of pig iron produced are available for 
other —— or, at the rate of production assumed, 607°56 
kilogs. of gas, containing by calculation 22°5 per cent. of 
carbonic oxide and 0°5 per cent. of hydrogen, capable of 
yielding per kilogramme 715 calories, or 434,405 calories per 
minute. Luermann assumes that the 360 horse power 
blowing engine would require 1°5 kilogs. of coal per hour 
per horse power, or 12,420 kilogs. per run of twenty-three 
hours; and that the hoists, pumps, etc., would want 2,:,76 
kilogs. more—a total of 14,796 kilogs. or 1°65 kilogs per 
minute. Taking the value of 1 kilog. of boiler coal at 7,40J 
calories, 1 kilog. would be equal to 10°49 kilogs. of gas, so 
the quantity of gas necessary for the boilers would be per 
minute 111°72 kilogs., leaving 495°84 kilogs. of gas for the 
hot blast stoves, or 354,525 calories per minute. Steffen 
estimates the loss of heat in the steves by radiation and by 
the temperature of the escaping gas at 40 per cent., so that 
212,714 calories would be available per minute. He states 
that practical experience has shown that it is not advisable 


of the owners of steam boilers to prevent smoke was to be 
attributed. Had considerable advantage been obtained by 
the suppression of smoke, Acts of Parliament would not 
have been necessary for the purpose. 

A different class of boiler was required for consuming 
flaming fuel, as contrasted with such fuel as anthracite and 
coke, burning with very little flame. In the latter case, 
tubular boilers were preferable; but unless the combustion 
was perfect before the gases reached the small tubes, the 
gases cooled down so considerably that the flame was fre- 
quently extinguished. This fact was illustrated by an ex- 
periment, which showed that when pieces of half-inch gas 

ipe of various lengths were placed over an ordinary gas 

me, the shorter tubes dhowed the flame to pass through, 
while the longer ones extinguished it, and the gas could be 
relighted at their upper ends. Water being completely 
adiathermanous, and a very bad cunductor. could not be 
heated by direct radiation or conduction. The process of 
heating by convection was explained in detail, and a com- 
parison was instituted between the heat transmitted from 
the hot gases in the furnace of a boiler to the water, with the 
reverse effect of warming by the transfer of heat from hot 
water pipes to the air of a room. The two being reverse 
operations, agreed very closely together in accordance with 
the theory of exchanges. 

The proper beating surface to be allowed ina boiler to 
effect a given amount of evaporation was then dwelt upon. 
The mede of calculating the sectional area of tubes and 
flues was given, the heat of the chimneys and their area was 
considered and finslly the thermodynamic theories relating 
to the formation of steam were investigated. It was stated 
that, of necessity, the molecules of steam which became 
emancipated from the water through the energy of heat 
carried with them particles of water, and that these parti- 
cles constituted priming, the amount of which depended 


upon the velocity with which the steam escaped from the | 
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meter would be indefinitely postponed. The impulse which 
Sir William Siemens had given to the study and elucidation 
of thermodynamics would not cease with his life, but this 
and succeeding generations would long profit by bis example 
and his labors.— The Engineer. 


COMPUTING THE HEATING SURFACE OF HOT 
BLAST STOVES. 


Furnace men in France and Germany have been for 
some time quite eagerly discussing hot blast stoves, their 
advantages. their drawbacks, and the best method of over- 
coming the latter. The leading journals of the Continent, 
Stahl und Hisen, Le Génie Civil, Zeitschrift des Vereins 
Deutscher Ingeniewre, and others, have printed exhaustive 
articles in rapid succession, and a good many suggestions of 
value have been brought out. Among the most interesting 
contributions is an attempt by Herr Steffen to compute the 
heating surface required. We (the Angineering and Mining 
Journal says) may briefly run over bis figures, as reviewed 
by Herr Fritz W. Luermann, a metallurgist whose name is 
thoroughly known in this country. 

Assuming that it is desired to ascertain the heating surface 
of two blast furnaces, using each 75 tons of coke, or 150 
tons together, deducting 15 per cent. for ash and moisture, it 
will be necessary to consume 92°39 kilogs. of carbon during 
every minute of the twenty-three hours actual blowing time. 
Steffen assumes that it will require only 4°3 cubic meters of 
gas per kilog. of carbon, a quantity which Luermann consid- 
ers too low, as it would only convert the carbon into car- 
| bonic oxide. It should not, however, be confounded with 
| the estimate made in computing the blowin engine capacily, 
|usually placed by German engineers at §2 to 6°38 cubic 
| Meters. Taking the charge to be 1.000 kilogs. of coke, con- 
taining 850 kilogs. of carbon, 2,000 kilogs. ‘of ore, anc 250 


to goin cooling beyond 1° Celsius per minute. Assuming 
the quantity W of blast delivered into the furnace at a tem- 
perature of 12° Celsius, the temperature to which it is to be 
heated T, the surface to be heated by the gas at 1:26 
square meters per cubic meter of blast, the specific heat at 
0°239, we have the formula: 


1°26 0°239 x W x (T—12)=X cal. 


The product X calories must be equivalent to the cooling of 
the mass of firebrick in the stove, and we have therefore the 


formula: 
G@x025xt=X, 


in which G is the weight of the masonry, 0°25 its specific 
heat, and ¢ the rate of cooling per minute in degrees, in this 
case 1°. From this the weight G can be calculated, and 
by calling the weight of a cubic meter of brickwork 1,900 
kilogs., its cubical contents may be ascertained. If the 
stoves work on gas twice as long as on the blast, the thick- 
ness Of brick which will cool may be assumed at 0°10 meter, 
so that the surface will be twenty times approximately the 
cubical contents. Thus the needed .eating surface, given 
consumption of fuel and production of pig per diem, may 
be roughly ascertained. 


THE NEW POST OFFICE, MINNEAPOLIS. 


WE give above an engraving of this new public building, 
for which we are indebted to the American Architect. The 
exterior appearanct of the structure is indicative of utilita- 
rian purposes; at the same time it has an air of elegance cou- 
pled with solidity, and the general effect is very satisfactory. 


SoreHvM sugar, said to be of good quality and flavor, has 
been made this year for the first time in the vicinity of 
Phenix, Arizona, 
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WATER PYROMETER. 


M. AmaGatT has contributed to the Comptes Rendus a 
** Note” on pyrometers, in which he refers to the classical 
experiments of M. St. Claire Deville upon dissociation. In 
the course of these researches, it was observed that if ina 
thin metallic tube, made exceedingly hot, a current of water 
is passed, this water will only be heated a few degrees, even 
with a moderate rate of flow. The fact furnished M. Ama- 
gat with hisideas for a pyrometer, in which the beating of 
water uader these conditions should be made to give an in- 
dication of the high temperatures; and the idea has been 
embodied in an apparatus which has shown excellent results. 
A similar appliance has been constructed by M. De Suinti- 
gnon. who uses a brass tube bent upon itself in the form of a 
ong Joop. A current of water traverses this tube, passing 
a thermometer at its entry, and again at its exit from the 
furnace. From the readings of these thermometers the tem- 
perature of the furnace is calculated. Reduced to this ex- 
treme simplicity, the apparatus is incapable, according to 
M. Amagat, of giving very regular results; because it is 
evident tbat the heating effect takes place not only in the 
curved portion of the loop, which is actually in the furnace, 
but also in the straight portions of the tube embedded in the 
furnace wall. In order to localize the action, M. Amagat 
bas used, in place of a simple bend of the pipe, a spiral of 
sufficient length to produce, by itself, the principal share of 
heating effect. In the last examples of the apparatus that 
have been constructed, the water—after having communicat- 
ed its temperature to the exit thermometer—traverses a long 
and narrow jacket enveloping the straight portions of the 
tube, the heating of which by other means consequently 
becomes insignificant, and may be neglected. The action of 
the fire being thus localized in the spiral, the instrument will 
work with perfect rezularity, so long as the water in the sup- 
| ie is maintained at a constant level or head. The in- 
ications of the instrument are almost instantaneous; the 
smallest variations of the heat of the furnace being immedi- 
ately indicated. It may be added that, instead of exposing 
the metallic pipe directly to the intense heat of the furnace, it 
is generally preferable to inclose it in a refractory casing. yf 
paratus thus constructed has worked for many months in M. 
Amagzat’s laboratory; measuring temperatures up to 1200° C. 
with a regularity often greater than that of the air pyrome- 
ters exposed to the same heat. They are regulated so that 
+ ama of 1000° in the furnace the water rises 
C. 


DUFOUR’S NEW REGISTERING BAROMETER. 


THE pressure that the atmosphere exerts upon us varies 
not only from one place to another, but likewise in the same 
place. These variations are constantly occurring, some- 
times withiu very short periods, and the barometer notifies 
us of them. Every one knows bow important are the indi- 
cations of this instrument for forecasting the weather. As 
it is impossible, even for the most assiduous observer, to 
constantly note tbe variations of this instrument, registering 
apparatus have been constructed which faithfully inscribe 
them, and which consequently show all the fluctuations of 
the atmospheric pressure. 

This journal has already given a description of several of 
these instruments, but we believe, however, that it will be 
of interest to our readers if we describe one that is both sim- 

le and accurate that we have been using for several years 
n the laboratory of physics of ‘the Faculty of Sciences of 
Lausanne (Switzerland). The simplicity of this apparatus is 
such that it is only necessary to glance at the accompanying 
figure to understand its principle. This barometer is a mer- 
curial one, such being always more accurate than aneroid 
apparatus. It is formed of a glass tube, A, B, C, D. E, F, 
bent at right angles four times. This tube is closed at A 
and open at F. The branch, E F, carries a cock, R. The 
length of the part, C D, is nearly equal to the mean baro- 
metric height of the location of the observatory. The 
branches, BC and D E, are equal, and may have any length 
whatever—this depending upon the sensitiveness that it is 
desired that the instrument shall have; but lengths of from 
15 to 20 centimeters answer perfectly well. The apparatus 
is filled with mercury, like an ordinary barometer, and is then 
placed in a vertical position and fixed in a collar that carries 
an axis, O, which passes above the center of gravity, so that 
the instrument can oscillate around it. The mercurial col- 
umn rises in the two branches, A B and E F, up to N and 


N’, for example, and fills all that part of the tube comprised 
between these two levels. 

When the atmospheric pressure increases, the mercur 
rises in the branch A B, and falls in E F, and the result is 


Fie. 1—DUFOUR’S NEW REGISTERING 
BAROMETER. 


that the weight of the apparatus increases to tke left and 
diminishes to the right, and the tube inclines. If the pres- 
sure diminisbes, the contrary occurs and the instrument in- 
clines in the opposite direction. 
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Matin Soir 
Fie, 2.—SPECIMEN OF A CURVE TRACED BY 
DUFOUR’S BAROMETER. 


Every variation in pressure is shown, then, by a motion of 
the barometer tube, which oscillates around the point, O; 


to fix a pen at the eXpemity, D, of the tube, for example, 
and this will trace a conM uous line upon cylinder revolv- 
ing regularly around a horiz axis. 

Phe sensitiveness of the instrument depends evidently 
upon the length of the horizontal branches, B C and D E, 
and upon the distance from the center of gravity, G, to the 
axis of rotation, O. The barometer tube is a lever of the 
first class, and for this reason we have styled this apparatus 
a lever barometer. 

The accompanying figure gives a general view of the 
instrument, The barometer tube will be seen to be held by a 
brass collar which curries two knives whose edges constitute 
the rotary axis of the system. The cylinder is carried alon 
by aclock work movement actuated by weights or spring, an 
running for eight days, An endless cord connec sa pulley 
fixed upon a barrel (if it isa spring clock), with a pulley of 
proper dimensions keyed to the rotary axis of the cylinder, 
thus making the motion continuous and regular. The cylin- 
der is covered with a sheet of divided paper whose horizon- 
tal lines indicate the hours, and whose vertical ones give the 
barometric heights. These lines are not equidistant, for 
the angular movement of the tube is not proportional for all 
the heights in the variations of pressure, ut this defect 
is of no a consequence, since euch instrument =e 
graduated once for all, and in a relatively short time, e 
ams R, serves for this purpose, and the operation is as fol- 

ows, 

The barometer tube is inclined unti] the style is wholly 
to the left of the cylinder, The cock is then closed, and the 
apparatus being left to itself assumes, after a few oscillations, 
a fixed position. The difference of level that exists between 
the two extremities of the column of mercury is then mea- 
sured by any process whatever (with a cathetometer, for ex- 
ample), and such difference measures in millimeters the pres- 
sure that the air is submitted to which is confined between the 
cock and the surface of mercury in the branch,E F. At 
the same time, the position of the style upon the cylinder is 
noted. The cock being open, the style will occupy the 
same position upon the cylinder every time the external 
pressure is equal tothe figure found in thisexperiment, Up- 
on repeating this measurement for other points, we obtain all 
that is necessary for dividing the sheet for observations, and 
from the original thus obtained as many sheets as may be 
desired may be reproduced by any process whatever, 

This process of graduation possesses many advantages over 
the process by comparison usually employed, avd it may 
be applied for all pressures, and the graduation of an insiru- 
ment may be effected in a few hours by the constructor for 
any station whatever. 

be amplification of an apparatus depends upon the length 
of the horizontal arms and upon the position of the suspen- 
sion knife; and, as this latter may be varied at will, itis 
always easy to give the instrument any amplification that 
may be desired. As for sensitiveness, that is to say, the pro- 
perty possessed by the instrument of at once indicating the 
slightest and most rapid variations of atmospheric pressure, 
observation shows that the lever barometer leaves vothing 
to be desired in this ——, as we may assure ourselves by 
examining the tracing in Fig. 2 given by the instrument 
during a stormy day, when the amplification of the instru- 
ment was 4 millimeters per millimeter. Direct observations 
have permitted us to ascertain that the instrument follows 
variations in barometric pressure without any delay. 

The ease with which this instrument may be anywhere 
constructed, with but little expense, causes us to hope that it 
may prove of some utility to meteorologists, and that some 
reader of this journal may be tempted to construct one, 
either as a registering apparatus or simply as an amplify- 
ing barometer.—H. our, in La Nature. 


of the tube. In oy such movements it suffices 


ARTISANS’ DWELLINGS, HORNSEY. 


WE give a plate of artisans’ dwellings which are at present 
being built at Hornsey. 

They are built on plots 15 feet 6 inches by 80 feet in depth, 
and differ from the first-class merely in having one bedroom 
less and one water-closet merely on the ground floor. The 
rental is about 10s. per week. Mr. Rowland Plumbe, F.R.L 
B.A., of 13 Fitzroy Square, W., is the architect.—Budlding 


and with every pressure there corresponds a definite position 
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TELPHERAGE. | 


Usper the designation of ‘: telpherage,” Prof, Fleeming | 


electricity. to a distance, independently of any control exer- | 
cised from the vebicle, is effected The new system, al- 
though it has been tried experimentally in a thoroughly | 


that stage of development which the inventors consider suf- | 


pone the introduction of the system until every little point | 
of detail has been carefull¢ and thoroughly worked out, 


** Moved by these considerations, I wrote asking Prof. | The motors employed in the locomotives were invented by 
Ayrton to co-operate in the development of my scheme, and | Messrs. Ayrton and Perry. They are believed to have the 


suggesting that be should join with me io taking out! special advantage of giving a larger power for a given 
Jenkin, in conjunction with Profs. Ayriov and Perry, has my first Telpher patent. It has been found more convensent weight than apy others. One weighing 96 Ib. gave 11, 
devised a system by which the transmission of vehicles by | to keep our several patents distinct, but my letter ultimately H.P_ in some tests lately made. One weighing 36 Ib. gave 
1 led to the formation of the Telpherage Company (Limited), 0°41 H.P. 


in which Prof. Ayrton, Prof. Perry, and I have equal in- | 


**Noscientific experiments have yet been made on the work- 


terests. This company owns all our inventions in respect! ing of the line, and matters are not yet ripe for this, but we 
ractical shape, and the details of which have been covered of electric locomotion, and the line shown in action to- | know that we can erect a cheapand simple permanent way, 
“ a large number of patents, has not yet been brought to | day has been erected by this company on the estate of the which wili convey a useful load of say 15 cwt. on every alter- 
chairmavs—Mr. Marlborough R. Pryor, of Weston. Since nate span of 120 feet. This corresponds to 164¢ tons per 

ficient to justify the scheme being brought prominently to | the summer of last year, and more especially siuce tbe for- mile, which running at five miles per hour would convey 
public notice, it being wisely considered advisable to post- | mation of the company this spring, much time and thought 921g tons of goods per hour. Thus, if we work for 20 


the end of our work, and it is highly probable what has been 


have been spent in elaborating details. We are still far from hours, the line will convey 1,850 tons of goods each way 


per diem, which seems a very fair performance for an inc 


Through the kindness of Prof. Ayrton we have recently | done will change rapidly by a natural process of evolution. rope. The arrangement of the line with ouly one rod _in- 


had an opportunity of inspecting the wor 
pherage Company, in, | 
where experiments are being conducted on a large scale, with 


and the general principles [ have just laid down will, I 


ks of the ** Tel- | Nevertheless, the actual line now workfng does jn all its stead of two rails diminishes friction very greatly. The 
Limited,” at Weston, near Hitchin, | main features accurately reproduce my first conception, | carriages run as light as bicycles. The same peculiarity 


, allows very sharp curves to be taken, but I am without ex- 


the object (as before stated) of thoroughly working out! think, remain true, however great the change in details | perimental tests as yet of the limit in this respect. Further, 


all necessary details. 

In his inaugural lecture at the University of Edinburgh, 
Prof. Fleeming Jenkin referred to the new system as fol- | 
lows : 

***The transmission of vehicles by electricity to « dis. | 
tance, independently of any control exercised from the ve- { 
hicle, I will call Telpherage.’ These words are quoted from | 
my first patent relating to this subject. The word should, 
by the ordinary rules of derivation, be Telphorage, but as 
this word sounds badly to my ear, I ventured to adopt such 
a modified form as constant usage in England fora few cen- 
turies might have produced, and I was the more ready to 
trust to my ear in the matter, because the word Telpher 
relieves us from the confusion which might arise between 
Telephore and Telephone when written. 

™ { have been encouraged to choose Telpherage as the 
subject of my address, by the fact that a public exhibition 
of a Telpher line, with trains running on it, will be made 
this afternoon for the first time. 

**You are, of course, all aware that clectrical railways 
have been run, and are running with success, in several | 
places. Their introduction has been chiefly due to the | 
energy and invention of Messrs, Siemens. I do not doubt | 
of their success and great extension in the future—but when | 
considering the earliest examples of these railways in the | 
spring of last year, it occurred to me that in simply adapt- 
ing electric motors to the old form of railway and rolling 
stock, inventors had not gone far enough back. George 
Stephenson said that the railway and locomotive were two 
parts of one machine, and the inference seemed to follow, 
tbat when electric motors were to be employed, a new form 
of road and a new type of train would be desirable. | 

“When using steam we can produce the power most 
economically in large engines, and we can control the 
power most effectually and most cheaply when so produced. 
A separate steam-engine to each carriage, with its own 
stoker and driver, could not compete with the large loco- 
motive and heavy train; but these imply a strong and costly 
road and permanent way. No mechanical method of dis- 
tributing power, so as to pull trains along at a distance 
from a stationary engine, has been successful on our rail- 
ways, but now that electricity has given us new and unri\ 
aled means for the distribution of power, the problem re 
quires reconsideration. 

“* With the help of an electric current as the transmitter 
of power, we can draw off, as it were, one, two, or three 
horse-power from a hundred different points of a conductor 
many miles long, with as much ease as we can obtain 100 
or 200 horse-power at any one point. We can cut off the 
power from any single motor by the mere break of contact 
between two pieces of metal; we can restore the power by 
merely letting the two pieces of metal touch; we can make 
these changes by electro-magnets with the rapidity of 
thought, and we can deal as we please with each of one 
hundred motors without sensibly affecting the others. 
These considerations led me to conclude, in the first place, 
that when using electricity we might with advantage subdi- 
vide the weight to be carried, distributing the load among 
many light vehicles following each other in an almost con- 
tinuous stream, instead of concentrating the load in heavy 
trains widely spaced, as in our actual railways. The change 
in thedistribution of the load would allow us toadopta cheap, 
light form of road. The wide distribution of weight entails 
many small trains in substitution for a single heavy train. 
These small trains could not be ecovomically run if a sepa- 
rate driver were required for each. But. as I bave already 
pointed out, electricity not only facilitates the distribution 
of power, but gives a ready means of controlling that 
on he Our light continuous stream of trains can therefore 

worked automatically, or managed independently of any 
guard or driver accompanying the train—in other words, I 
could arrange a self-acting block preventing collisions. 
Next came the question, What would be the best form of 
substructure for the new mode of conveyance? Suspended 
rods or ropes, at a considerable height, appeared to me to 
have great advantages over any road on the level of the | 
ground; the suspended rods also seemed superior to any | 
stiff form of rail or girder supported at a height. The in- 
sulation of ropes with few supports would be easy; they 
could cross the country with no bridges or earthworks; they 
would remove the electrical conductor fo a safe distance 
from men and cattle; cheap small rods, employed as so 
many light suspension bridges, would support in the aggre 
gaiea — weight. Moreover, I considered that a single 
rod or rail would present great advantages over any double 
rail system, provided any suitable means could be devised 
for driving a train along a single track. (Up to that time 
two conductors had invariably been used.) It also seemed 
desirable that the metal rod bearing the train should also 
convey the current driving it. Lines such as I contem 
plated would not impede cultivation nor interfere with 
fencing. Ground need not be purchased for their erection. 
Mere way-leaves would be sufficient, as in the case of tele- 
=. My ideas bad reached this point in the spring of 

8, and I had devised some means for carrying them into 
effect when I read the account of the electrical railway ex- 
hibited by Professors Ayrton and Perry. In connection 
with this railway they had contrived means for rendering 
the control of the vebicies independent of the action of the 
guard or driver, and this ‘absolute block,’ as they called 
their system, seemed to me all that was required to enable 
me at once to carry out my idea of a continuous stream of 
light, evenly-spaced trains with no drivers or guards, I saw, 
moreover, that the development of the system I bad in view 
would be a severe tax on my time and energy, also that in 
Edinburgh I was not weil placed for pushing such a 
scheme, and I had formed a high opinion of the value of 
of the assistance which Professors Ayrton and Perry could | 
give im designs and inventions. 


inay be. 


we now know that we can insulate the line satisfactorily, even 


LOCOMOTIVE, SKIP. SKIP. SKIPS. 
Fie. 1.—CRUSS OVER PARALLEL TELPHER LINE, 


* The line at Weston consists of a series of posts, 60 feet 
apart, with two lines of rods or ropes, supported by cross- 
heads on the posts. Each of these lines carries a train; one 
in fact is the up line, and the other the down line. Square 
steel rods, round steel rods, and stee! wire ropes are all in 
course of trial. The round steel rod is my favorite road at 
present. The line is divided into electrical sections of 120 
feet or two spans, and each section is insulated from its 
neighbor. The rod or rope is at the posts supported by 
cast iron saddles, curved in a vertical plane, so as to facili- 
tate the passage of the wheels over the point of support. Each 
alternate section is insulated from the ground; all the insu- 
laced sections are in electrical connection with one another 
—so are all the uninsulated sections, The train is 120 feet 
long—the same length as that of a section. It consists of 
a series of seven buckets and a locomotive, evenly spaced 
with ash distance pieces—each bucket will convey, as a 
useful load, about 24g ewt., and the bucket or skip, as it 
has come to be called, weighs, with its load, about 3 ewt. 
The locomotive also weighs about 3 cwt. The skips hang 
below the line from oneor from two V wheels, supported 
by arms which project out sideways so as to clear the sup- 

orts at the posts; the motor or dynamo on the locomotive 
is also below the live. It is supported on two broad flat 
wheels, and is driven by two horizontal gripping wheels; 
the connection of these with the motor is made by a new 
kind of frictional gear which I have called nest gear, but 
which I cannot describe to-day. The motor on the locomo- 
tive will give as » maximum 14¢ horse-power when so mach 
is needed. A wire connects one pole of the motor with the 


HANGING BAG. LOCOMOTIVE. 


if very high potentials came to be employed. The grip of the 
locomotive is admirable and almost frictionless—the gear is 
silent, and runs very easily. It is suited for the highest 
speeds, and this is very necessary, as the motors may with 
advantage run at 2,000 revolutions per minute. 

suspended rods are not suitable for high speeds. 
Centrifugal force would cause great strains on them, and the 
vehicles would be shot up into the air at the points of sup- 
port. Very high speeds might be attained for light trains 
with a stiff road, but we are for the present less interested 
in this application of our ideas. A smaller type of line 


that we have gained some experience on the few spans of 
this heavier line. 

‘** At present we do not contemplate working lines extend- 
ing more than five miles from a station, so that ina long 
continuous line we should require stations at intervals of 10 
miles. <A single station could work, either simultaneous! 
or in succession, a large number of lines radiating from it 
in many directions. 

‘*T capnot yet enter into questions of cost, and the 
company is hardly ready to undertake contracts, except per- 
haps for very simple cases. We have still to elaborate de- 
signs for sidings, for loading and marshaling the trains, and 
we have still to test the arrangements for governing and 
blocking. We have also to compare different systems of 
electric propulsion and blocking, and improve the design 
of many details in construction. All this will take time, 
but time and thought are all that are required. No new dis- 


LOCOMOTIVE. SKIP. 


Fie. 2.—CROSS OVER PARALLEL TELPHER LINE. TRAINS PASSING EACH OTHER. 


leading wheel of the train, and a second wire connects the 
other pole with the trailing wheel; the other wheels are in- 


sulated from each other. Thus the train, wherever it stands, | 


bridges a gap separating the insulated from the uninsulated 
section. The insulated sections are supplied with electri- 
city from a dynamo driven by a stationary engine, and the 
current passing fram the insulated section to the uninsulated 
section through the motor drives the locomotive. The actual 
line is quite short. and can only show two trains, one on the 
up and one on the down line, but with sufficient power at 
the station any number of trains could be driven in a con- 
tinuous stream on each line. The appearance is that of a 
line of buckets running along a single telegraph wire of 
large size. A block system is devised and partly made, but 
is not yet erected. It differs from the earlier proposals in hav- 
ing no working paris on the line. This system of propul- 
sion is called by us the Cross Over Parallel Arc. Other sys- 
tems of supplying the currents, devised hoth by Professors 
Ayrton wnd Perry and myself, will be tried on lines now 


| being erected; but that just described gives good results. 


| covery is wanted; no unforeseen difficulty has been met 
with. 
“Tam almost afraid to speak of the probable uses to 
which Telpherage maybe put. If I said all I thought, I 
should be told I was describing an electrical Utopia. The 
first and most obvious use of a Telpber line is that to which 
existing wire tramways are xlready put—namely, the con- 
veyance of minerals or ore from mines, to canals, railways, 
or the sea. The suspended wire rope is specially suited for 
rocky, uneven ground, and very beavy gradients could be 
| worked. The Telpher line has the following advantages 
| over the present system: It can go round sharp curves, 
change the gradient as often as is desired, and be made of 
any length; any train can be stopped and shunted with- 
out stopping the others. If made with no working parts, 
as in the present example, the permanent way Reng 
— idle for part of the year with no sensible dete - 
tion. 

“* Mineral traffic of this kind is, however, in my epinion, 
| only one small part of the work which these lines can do. 


with 5, rods and smaller spans is in course of construction. . 
This will probably soon be extended for a mile or so, now" 
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Where railways «nd canals do not exist, Telpher lines will | down line, is insulated from its neighbor in the manner | ductor is required as against two in the ‘? cross over parallel” 


provide the cheapest mode of inland conveyance for all 


' shown is the above figures. Buta very much simpler modi- 


| arrangement; the necessity of having automatic switches, 


oods, such as corn, coal, root crops, herrings, sult, bricks, | fication, which is now being tried, is shown in Fig. 6. The | however, must to some extent}counterbalance this advan- 
ides, and so forth, which can be conveniently subdivided | insulation of this simpler form is only good enough for the tage; but, as the two sections of a line are never required to 
into parcels of one, two, or three hundred weight. In new | series system—to be preseutly described; but its three parts, | be insulated from one another. except when they are joined 


colonies the lines will often be cheaper to make than roads, 
and will convey goods far more chexply. In war they will 
give a ready means of sending supplies to the front. ‘More- 
over, wherever a Telpher line exists, power is thereby laid 
on, and this power may be used for other purposes than lo- 


| A, B, and C, correspond with three very much more per- 
fectly insulated and similarly situated parts of the existing 
[post heads suitable for the cross over parallel system. In 
this Fig. A and Bare cast steel eee bolted down on a 
wooden block, which latter is itself bolted to the end of the 


by a motor on a train, the total effective resistance of which, 
| ineluding back electromotive foree, can never exceed a few 
|ohms, it follows that the insulation between A and B (Fig 
6) need not be nearly as perfect as in the cross over parallel 
‘system. Hence the cost of the contact boxes necessary 


comotion—a flexible wire attached to the line will serve to | cross-beams before referred to; on this block may be the end | with the series system will probably be more than counter 


drive a one, two, or three horse engine, which may be used 
for any imaginable purpose, such as digging, mowing, 
thrashing, or sawing. It is true that in the transmission of 
the power more than half may be wasted; but the propor- 
tion wasted is diminishing yearly, monthly, almost daily, 
with the growth of our electrical knowledge; and when we 
remember that by stationary engines in London power can 
be produced at the rate of about one halfpenoy per hour for 


of the cross-beam itself. The upper surfaces of A and B 
are channeled to receive the conductors, W, and W.. These 
conductors pass one on each side of the cast steel piece, C, 
and go through holes in the wooden block, being secured in 
the latter by nuts, as shown. ‘The piece, C, is bolted on the 
| wooden block in « position intermediate between A and B, 


| balanced by the cheapness of the heads of posts possible 
with this system. It must also be pointed out, however, 
that by working the series system with a small current and 
high electromotive force, the waste of power may be made 
very small indeed. Experiments are being made with mo- 
|tors, producing each 14¢ horse-power, working with 500 


| but is insulated from the two latter. This piece serves as a volts, and requiring a current of two or three amperes ouly. 


‘eoutinuation between the rods; W, and Ws, so that the 


LOCOMOTIVE. SKIP. 
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each effective horse, we shall not be alarmed at the prospect 
of doubling this cost when the power is delivered oma rough 
hillside—especially when we remember that the engine re- 
ceiving that horse power need weigh no more than 100 Ib, 
Surely Iam not too sanguine in expecting that great changes 
will be produced in agriculture by these new facilities for 
transport, coupled with the delivery of power at will from 
any point of the Telpher read. It must not be supposed 
that I look on the new Telpher lines as likely to com- 
pete with railways or injure their traffic. On the contrary, 
my feeling is that they will act as feeders of great value to 
the railways, extending into districts which could not sup- 
port-tlre cost even of the lightest railway. It is idle to en- 
deavor to foretell the future of any new idea; but this 
much is certain—a novel mode of transport offering some 
exceptional advantages will be publicly shown ou a prac- 
tical scale to-day.” 

The three large illustrations which we give are from phor 


TELPHER LINE. 


| wheels of the locomotive and skips can ride from W, to W, 
with regularity and smoothness. 

| In the “ cross over parallel ” system, shown by Fig. 4, 
‘the support, A (Fig. 6). would be electrically connected to 
the support corresponding to B, at the other end of the 
cross beam, while B (Fig. 6) would be electrically connected 
to the support corresponding to A, at the other end of the 
cross:beam. 

Referring to Fig. 4, it will be seen that if one pole of the 
dynamo be connected with the left hand extremity of the 
conductor represented by the continuous line, the other 
pole being connected with the uninsulated line, shown 
dotted, then supposing the trains, M and N, to be in the po- 
sitions shown, a portion of the electric current must pass 
through each train; and by actuating the locomotives in 
| their circuit must put them in motion. The length of the 
| train is very nearly equal to that of an electrical section of 
the line, and by a special device not yet made public there 
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Fre, 6.—TOP OF POST FOR THE SERIES SYSTEM. 


Fis. 7.—RIGHT ANGLE NEST GEARING. 


tographs of the experimental Telpber lines erected at the 
company’s works at Weston. 

The line shown by Figs. 1 and 2 consists of two steel cou 
ductors running parallel to each other, and supported at the 


Fic, 8. —MORTAR MILT NEST GEARING. 


o 
e 
Fie.,9.—RIM GEARING. 


| is a certainty that there is never any dead point. It must 
| be obvious that the number of trains which can be running 
on each conductor is not limited to one only. 

The *‘ series” system of working, a photograph of which 


The use of such a high electromotive force, is, however, we 
think, objectionable, as considerable loss would result in 
damp weather, unless the insulation of the lime were very 
But should there be found difficulty in obtaining 
this, it is possible in the series system to support the whole 
top of the post (Fig. 6) on a good insulator, which, only 
having to support the resultant downwand thrust, may 
have high insulation combined with sufficient strength, 

The working of the gearing between the electromotor 
and the driving wheels is effected by very ingenious arrange- 
ments, devised by the three patentees, by which the strain 
which, in ordinary gearing, is thrown on the rotating axles, 
}as for instance when two wheels are geared together by 
| belting, is entirely got rid of. One method by which the 
object is effected is shown by Fig. 7. A and B are two 
which are required to tightly gripe the carrying rod, 7, be- 
tween them. On the axles of A and B, two <mall wheels, @ 
and }, are fixed; these wheels gear by friction with the 
small wheels, ¢ and d—c being fixed on the axle, f. and d 
sliding loose on it but being prevented from turning by be 
ing on a square arbor. The wheel, d. is kept pressed to the 
left by a strong spiral spring. *. which presses against » 
collar, e, on the axle, 7. t will thus be seen that @ and 4, 
and consequently A and B, are strongly pressed together 
against the carrying rod, r, without any frictional strain be- 
ing brought to bear on the bearings iv which the upper 
ends of the axles, / and j, turn. 

The axle, f, or any of the other axles, being geared to the 
motor, the rotation of the latter will cause the whole frame 
in which the motor and the gearing is set to be advanced 
along the carryingrod.r. The frame itseif rests on the 
carrying rod through the medium of grooved wheels. 

The motor being constructed to turn at a very high ve- 
locity does not work direct on to the axles, but in one of the 
locomotives used at Weston, the axie, f, has a large bicycle 
wheel fixed on it (see Figs. 1 and 2), and the motor turns 
this wheel through the medium of anti-frictional gearing, 
arranged very much on the same principle as the gearing 
shown by Fig. 7 
| Another arrangement of gearing adopted in the small lo- 

comotive seen to the left in Fig. 2. is shown by Fig. 8 A 
ix a crown Wheel with « smooth inner rim. and B a smaller 
wheei with « smooth outer rim. Wheel B is set slightly 
eccentric to wheel A. Between the rims of the wheels are 
| three small wheels, 2, #5; the latter is fixed on the 
axle of the electro-motor, w, anda, are set in two links 
hinged to athird link, K. which latter is kept pressed for- 
| ward by a force applied in the direction of the arrow, By 
this means it is obvious that, owing to the eccentricity of 
the two wheels, A and B, the three wheels, #,, #9. and ws, 
must all be in firm contact with the rims of A and B; se 
that #, when turned must also turn by friction both the 
wheels, A and B. It must be also obvious that although w, 
is in firm frictional contact with A and B, yet there is no 
strain whatever on its axle pivots. The wheel, B, is an idle 
one and runs freely on its own axle; A is geared through 
the medium of a long axle (seen in Fig. 2) to aset of gear 
ing similar to that shown in Fig. 7. Another form of 
these frictional gearings is adopted in the small locomotive 
seen in Fig. 3. This is shown by Fig. 9 A is a wheel 
with a conical givove in it; this wheel is geared by means 
ofits axle (seen in Fig. 3) to gearing similar to that seen in 
| Fig. 7. @ is the axle of the electro-motor; on this axle a cone, 
|¢, slides on a square arbor; this cone is kept pressed forward 
| by means of a strong spiral spring. ¢, is a second idle cone 
placed in the position shown. By this arrangement it is ob- 
vious that while the axle, a, is firmly geared by friction to 
the wheel, A, yet there can be no frictional strain on the 
| bearings of a. 

To make “ telpberage ” possible, a light electro-motor of 
considerable power is necessary; this electro-motor Profs. 
Ayrton and Perry have suc led in producing, as a motor 
constructed on their plan and weighing 96 |b. only, will 
give out 11g lhorse-power at the rotating spindle. 

The difficulty of preventing train from running 
into a train ahead bas beep overcome by Prof. Ayrton and 
Perry's absolute block system, and also by their pian of 
**governing ” the motors so that they run always at the 
same speed whatever work they have to do, that is to say, 
whether they are running up hill or down. 
| The train shown in Fig. 1 carries about 18 ewt,, or nearly 
‘a ton, in addition to the weight of the locomotive and seven 
skips. — Electrical jew. 


THE COST OF ELECTRIC BATTERIES. 


THE statements which have been recently made in the 
daily papers as to the effects produced by the use of pri- 
;mary batteries in lighting railway carriages have brought 
|us many queries, not a few from persons who appear to 
| imagine that the cost of lighting by that means is measured 
| by the first cost of the battery and the lamps. Most school- 
| boys have nowadays learned the simple lesson that out of 
| nothing, nothing comes ; but judging by some of the para- 


ends of cross-beams fixed on the top of wooden supports. is shown in Fig. 3, will be understood from Fig. 5, which | graphs that we have seen in daily papers, it is perhaps 


These steel conductors serve beth for the conveyance of the 


| represents a single conductor. In this method the electrical 


| excusable that not a few of our querists should imagine that 


electric current and also as rails on which run the electric | breaks in the spans atg,, go, Js, etc., are kept normally closed | something remarkably cheap hax been discoveted, and that 
locomotive and the skips drawn by the former. One con-| by means of switches; these switches are opened automati- | they can have the electric light at a merely nominal cost, 


ductor forms the ‘* up” line, and the other the ‘‘ down ” line. 


cally immediately a train bridges over them, so that the cur 


We have recently pointed out, not once merely, but several 


The skips are connected to the locomotive and t each rent is caused to pass through the train and thus keep it in times, that an electric light obtained from any known bat 
other by long wooden draw-rods, so that a train of consider- | motion; immediately that the train has passed over the tery is really expensive as compared with the same amount 
able length, distributed over several’ Spaiiajjean be formed. | break the switch of the latter is automatically closed again | of illumination obtained from gas or other cheap source of 


For the working of system it is seeeswary that the length of 
the train be not Jess than one Span, though it may be ex- 
tended beyond this to any extent required 

The live, as arranged at Westom, & adapted for working 
either on the ‘* cross over parallel” orthe “series ” system. 
The principle of the first method is explained by Fig. 4. 

Ta this Fig. Su, fo Js, represent some Of the points of sup- 
port of the conduc 


the circuit is preserved. As in the ‘‘ cross over purallel” 
system, several trains can be running at the same time on 
the line, and with this system no special contrivance is ne- 
cessary to avoid a dead point, other than that the train must 
| be longer than an electrical section, so that the box in front 
| is always opened before the one in the rear is closed. 


| either mechanically or electrically, so that the continuity of 


tors. Each spam, beth of the up and, An advantage of the ‘‘series” system is, that only one con-| goal ; but at present, notwi 


light, and that there is no hope of reduciug the expense 
until some one discovers a battery the decomposition of the 
elements of which will produce a substance or stibstances 
which shall be worth at least as much as the raw materials 
themselves. We have, from time to time, described cells or 
battery arrangements, and otherwise, the inveutors 
|of which thought they bad made one ae 1 toward the desired 

withstanding afi the puffing, we are 
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unacquainted with any battery which, all things considered, 
is cheaper than the well-known combivation of zinc and 
carben excited by dilute sulphuric acid and bichromate of 
potash or nitric acid. For bells, telephones and telegraphs, 


electro metallurgy and medical purposes, other arrange- | 


ments are more suitable ; but in the case of electric lighting 
and electro-motors, a constant and ample supply of energy 
to the full capacity of the battery is required, and at present 
we have not found a cheaper metal to oxidize or consume 
than zinc. This is an old tale. It must be quite forty years 
since Staite took vut a patent in which the commercial value 
of the residual producis was mentioned, und latterly we 


have had several inventors taking up the old idea, without, | 
; may be used. 
| states that he uses a modification of it formed of a zinc and 
|x carbon plate, both of them d 


however, demonstrating by actual receipts that they ob- 
tained any return worth mentioning for the zinc and sul- 
phuric acid expended. Probably if primary batteries came 
to be used on a very large scale indeed, a sufficient quantity 
of residual products might be obtained to find a ready sale ; 
but it is extremely doubtful whether more than a fraction of 
the prime cost would be recouped, unless the battery can be 
induced to manufacture some unknown and really valuable 
substance while giving out current. In ove of the new 
batteries, which is, we believe, working very well on several 
railways, lighting carriages with lamps of from 5 to 10 candle- 
power, zinc and carbon form the two elements, and the bat- 
tery is excited by a composition named “ oxidone,” the exact 
nature of which is kept secret until the patents are com- 

leted. The working cost of this battery is stated to be as 
ow as one-eighth of a penny per hour for each 5-candle 
lamp, and a battery of 16 cells will supply 18 lamps, and 
can be charged for 40 houts—that is, the battery can be used 
for 10 hours on each of four days without needing to be re- 
charged. Taking batteries as we know them in practice, 
such a result as that must be regarded as very good indeed ; 
but if the cost bas been arrived at by allowing for the sale 
of the residual products, it will at once be seen that the bat- 
tery is not so cheap as a good steam-engine and dynamo, for 
when current is obtained by the oxidation of ziuc the cost 
is about nine times greater than when a machine is used and 
the source of the energy is coal at about 20s. a ton. Mr. 
Sprague worked out this little sum for the benefit of all 
whom it concerus some years ago, and he found that taking 
the expense of the battery as only 4d. per pound of zinc the 
cost of a horse-power for 24 hours was 25s., whereas the 
same amount of energy could be obtained from a common 
steam-engine and coal at 20s. for 10°29d. Evenif we sup- 
pose the residual products of any battery in which zinc is 
employed return 2d. forevery pound consumed—and no one 
has supposed that possible among the most sanguine in- 
ventors—it will be seen that the common steam-engine has 
still the advantage as a motive power. Electrical machines 
have been considerably improved since Joule calculated that 
75 lb. of zinc would be necessary for one to maintain a borse- 
power for twenty-four hours ; but so have steam-engines, and 
therefore we are brought back to the simple datum that the 
oxidation of zinc can produce so much and no more energy, 
and that unless some one can be found to pay a bigzh price 
for sulphate of zinc, there is no chance of any of the well- 
known cells in which it is consumed becoming a cheap 
source of electric light. It seems abundantly clear, from a 
number of experiments, that the most that can be expected 
from the best steam-engines and dynamos is 200 candles of 
incandescent lighting per horse-power, and as it is also tol- 
erably apparent that two pounds of zinc are necessary to 
obtain the sume quantity of energy, we have sixpence as 
compared with a farthing as the relative cost of the two 
sources of energy for electric lighting. It is not impossible 
that these figures are too favorable to the battery, for Mr. 
Sprague says that the cost of an equivolt of euergy, by a 
common steam-engine, is only 000112 of a penny, while bya 
Daniell battery it is 0°0541. There is this to be said, how 
ever, that even if the cost of working « 20-candle lamp is as 
much as one halfpenny per hour, there are many persous 
who would prefer it to gas or any other illuminant ; and if 
the new batteries can be made to produce a really useful 
substance as a residual, the trouble and attention they may 
entail will not stand in the way of their adoption, So far 
as we know, a 20-candle light cannot be maintained at a cost 
of one halfpenny per hour, even when the zinc and the acid 
can be purchased in quantities at the lowest price ; but if a 
battery is in existence which will yield auch results, it is a 
pity those whoown it do not make it knows, for it is certain 
they would have a very wide sale provided they could guar- 
entee its performance. At the price named it would be too 
costly for lighting on the large scale; but there are very 
many persons who would go to the expense of fitting up the 
battery and the lamp, if they could bave a light of twenty 
candles at a cost of a halfpenny an beur. Possibly before 
long some one may invent an iron or alead battery, and then 
those who are so anxioug to have the electric light will pro- 
bably have an opportunity of gratifying their desires ; as, 
indeed, they may uow, if only they are prepared to pay for 
them. But so long as zinc is used there is small chance of 
primary batteries supplanting dynamos and steam-engines. 
—Eng. Mechanic 


AN EASILY-CONSTRUCTED MICROPHONE. 


A CORRESPONDENT of La Nature gives the following de- 
scription of a microphone which any person who has the 
materials at hand can easily construct for himself. 

In this instrument, which is represented of actual size in 
the gre bon | cut, the vibrating plate, A, consists simp] 
of a visiting-card of medium thickness, cut square. Suc 
a shape is much better thao a round one, as the latter, 
although more elegant in appearance, does not give so g 
results, To this card there are affixed by means of sealing- 
wax three thin and light disks of carbon, BBB, of the kind 
used for the electric light. These three disks occupy 
symmetrically the three apices of an equilateral triangle, 
and are put in communication by means of copper wires, 
bbb. With this object in.view, a small aperture is formed 
in each disk, and into this is fixed the extremity of a copper 
wire either by cement or friction, The copper may he 
advantageously replaced by platinum. Finally, the three 
wires are united. 


| through the wire, 5, into the two disks, BB, toreturn to the 
| terminal. D, in traversing the two rods, CC. 
This little instrument will prove very sensitive to the 
| voice and all noises, provided that the plate, A, be given a 
| proper weight, one that is neither too heavy nor tov light. 
| If this be done, the voice of a person speaking in an ordinary 
| tone may be distinctly beard at the end of the room that 
contains the microphone. The sounds of a piano are par- 
ticularly well rendered by it. The apparatus must be placed 
upon a table at a distance of two or three meters in order to | 
protect it from the jarring of the earth, 
As for the pile necessary for actuating the instrument, one | 
small Bunsen element or two or three Leclanche Senate | 
Apropos of the Leclanche pile, the auth r 


ippin into a saturated solu- 
hydrochlorate or sulphate 


tion of bichromate of potasb an 


an increased weight of accumulators a speed of eight miles 
has been maintained. The steering handle and brake are 
shown in their usual positions; but on either side of the 
rider brackets extend, each carrying a small four-canile 
incandescent lamp to serve as “lights,” and also to illumi- 
pate the ammeter and the voltmeter, by which the rider can 
see at any moment the amount of the current and the E.M.F. 
between the terminals of the motor, and thus calculate the 
horse-power which is being expended in propelling the ma- 
chine. At the left side of the seat is a commutator by which 
the number of accumulators in circuit can be varied, aud by 
which the current can be altogether cut off from the motor. 
The full power can be obtained only by turning the switch 
of the commutator through the intermediate powers, so that 
shocks ure avoided on starting the machine. The tricycle is, 
as mentioned above, an ordinary one converted; but Profs, 
Ayrton and Perry have designed a machine specially adapt- 


AN EASILY CONSTRUCTED MICROPHONE. 


of ammonia. The construction is very simple; it is the | ed for being propelled electrically, which will have the ad- 
bichromate pile less the costly mechanism designed to re-| vantage of carrying the rider and the accumulator on springs 
move the zinc from the action of the acid when the pile is| and probably treadles to assist in driving the machine up 


at rest. This element does not wear away when the current | 
is interrupted, as in the Leclanche pile. One obstacle at | 
first rendered the use of this pile very difficult, and that was 
the fact that the ammoniacai salts rose along the carbons 
and attacked the communicating wires so that these broke 
and thus interrupted the electric current. But, thanks to 
Mr. Preaubert, it is now easy to overcome this difficulty. 
It is only necessary to dip the carbons into a bath of boiling 
paraffine, then allow the whole to cool, and afterward to 
scrape the carbon with « knife so as_ to free its surface of the 
paraffine. This latter material pene trates the pores of the 
carbon without notably changing its electric conductivity. 
The liquids are thus no longer able to _ rise through capillary 
attraction. Leclanche got around the difficulty by leaden 
armatures, but the means discovered by Mr. Preaubert are 
simpler. The electromotive force of this new element ap- 
pears to be greater than that of a Leclanche of the same 
dimensions. 


THE ELECTRIC TRICYCLE. 


THE annexed engraving is an illustration of Ayrton and 
Perry’s electric tricycle—an open fronted machine of ordi- 
nary pattern, with the treadles and driving gear removed. 
The driving-wheel is 44 inches in diameter, and close to it 
will be seen a large spur-wheel containing 248 teeth. The 


steep bills. 


ELECTRICAL CONDUCTORS, 


Ara recent meeting of the Institution of Civil Engineers, 
a paper was read on “‘ Electrical Conductors” by Mr. W. H. 
Preece. The author stated that the first aerial conductors 
were made of copper, and the first gutta-percha-covered 
wires were of iron; but the positions were soon changed, 
copper being universally used for insulated conductors, and 
iron, until lately, for overhead lines. Sir William Thomson 
detected great variations in the quality of copper, and Mat- 
thiessen detected the causes, and established a standard of 
purity. Such improvements have been made in the anality, 
that copper wire was now twice as good as it was in 16856. 
Tneveesel speed of working, improved efficiency of appa- 
ratus, and reduced waste of energy had followed the great 
increase in the purity of the copper. Temperature was a 
disturbing agent in the conductivity of the wire. Resistance 
increased more than 20 per cent. between winter and sum- 
mer temperatures. Copper had meg | been much used 
for aerial lines; it was less attacked by acids, and had great 

Hard-drawn wire was now produced which had a breaking 
strain of 28 tons on the square inch, iron wire giving only 


=— 


| 


The rest of the apparatus consists of a square wooden | motor is slung from the seat platform, and the armature 
base, M, which supports three prismatic carbon rods, CCC’, | spindle carries a pinion of 12 teeth, gearing into the spur- 
that exactly correspond to the three disks, BBB’. The two| wheel—the machine being thus speeded down 20to 1. Tak- 
roils, CC, communicate by copper or platinum wires, dd, with | ing 460 revolutions of the driving wheel to cover one mile, 
the same terminal, D. The third rod, C’, communicates | it will be found that the motor must make about 1,200 re- 
alone with a second terminal, D’. The upper extremity of | volutions per minute to reach a speed of eight miles an hour 
these carbon rods must be chisel-shaped, such a form having | The battery, composed sometimes of Faure cells, sometimes 
been found to give the best results, inasmuch as the contacts | of Sellon-Volckmar, and at times of combinations of the two, 
become fewer in this case. The rods are fixed to the wooden | is slung from the backbone and axle, and, when fully charg- 
base hy means of sealing-wax. ed, contains a store of energy equal to about two horse- 

The theory of this microphone is very simple. The cur-| power-hours, The motor, which is rather too large, weighs 
rent enters, for example, through the termi D, follows ' 45 lb., and with the battery there is altogether a weight of 
the C’, and then the disk, From the it passes 150 ]b,, sufficient to give a speed of six milesar hour, With 


THE ELECTRIC TRICYCLE. 


22 tons on the same area. Age did not seem to affect its 
quality, nor did it appear to be influenced by the currents 
of electricity employed for telegraphic purposes, The 
conductors of all cables remained constant. Lightuing 
was supposed to render it brittle. The ultimate effect of 
| the powerful currents employed for electric lighting was 
|not yet known. The size of conductors was controlled by 
| commercial covsiderations. Sir William Thomson had laid 
| down the law that should control the size of leads for electric 
| light, while that for cables followed strictly theoretical con- 
| ditions. The best copper for electrical purposes came from 
Japan, Chili, Australia, and from Lake Superior; but much 
pure copper was obtained by electro-de position, either di- 
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pve 4 from a solution, or by using impure copper as the 
anode in a depositing bath. 

Electro-deposited copper had not the strength of ordina- 
rily refined copper. The electrical resistance of commercial 
iron was from six to seven times that of copper, but its 
variation, due to the presence of impurities, was even greater. 
The weight of a cylindrical wire one mile in length and 
giving one obm resistance at 60° Fabr.,was called an obm- 
mile. While the first iron wire was specified to give an | 


ohm-mile of 5,500 Ib., it was now obtained as low as Ib. 


Ib., and the maximum resistance was specified at 4,800 Ib. 
The ordinary best puddled iron was at present used only for 
fencing purposes, but a mild English Bessemer steel was 
largely used for railway telegraphs and for stays; however, 
the resistance was very high, owing to the presence of 
manganese, 

The wire used by the Post Office was made from Swedish 
charcoal iron, with an ohm-mile resistance of avout 4,520 
lb. Swedish Bessemer, or a specially prepared low carbon 
English Bessemer, was adopted by the Indian Government, 
with an ohm-mile resistance of about 5,000 lb. Cast steel 
wire, with a breaking weight of about 8) tons to the square 
inch, bad been adopted on the Continent for telephone cur- 
rents, with an ohm-mile resistance of 8,000 lb., while in 
England, where speed of working was the prime considera- 
tion, and length of span was negligible, electricians were 
satisfied with a breaking strain of 22 tons on the square inch; 
in the colonies, where long spans were essential, and speed 
of working was not so important, the specification of 30 tons 
onthe square inch. The electrical conductivity of iron 
increased with the percentage of pure iron, except where 
the percentage of manganese was high; an increase in the 
percentage of manganese augmented the electrical resistance 
considerably more than an increase in the percentage of 
sulphur or phosphorus, 

he durability of iron wire was maintained by galvanizing. 
When the galvanized wire was to be suspended in smoky 
districts,it was additionally protected by a braided coveriag, 
well tarred. In some countries galvanizing was not resorted 
to, but dependence was placed on simple oiling with boiled 
linseed oil. Such a wire was erected in 1856 between Lon- 
don ard Crewe, but the result was very unsatisfactory. More | 
recently (1881) the experiment had been repeated with a | 
similar result. In this climate galvanization was imperative. 
But it was not alone in smoky districts that iron wire 
decayed. It suffered much along the seashore. The salt 
spray decomposed the zinc oxide into soluble compounds, 
which were washed away and left the iron exposed, and this 
was speedily reduced to mere thin red lines. Where 
external decay was not evident, time seemed to have uo 
apparent effect on iron wire. Thirty-nine years of incessant 
service in conveying currents for telegraphy had not appa- 
rently altered the molecular structure of the iron wires in 
the open country on the London and South-Western Rail- 


way. 

Swedish charcoal iron was imported either in bloom or in 
rods, principally in rods. Each rod was rolled down to 
about 0°26 inch in diameter, and weighed on the average 
about 1 cwt. Iron wire could be rolled and drawn into coils 
0-171 inch in diameter, weighing 490 lb. and measuring 1 
mile; but 110 1b. was about the best practical limit for trans- 

rtand use. The Swedish iron owed its value, not only to 
ts comparative purity, but to the faet that it was smelted 
and puddled entirely with charcoal. The best qualities 
were a mixture of various ores, and they were known by 
various brands, the conditions determining those brands 
being secrets, 

The operation of testing was a most important one, and 
requisite not only for the user, but also for the manufacturer. 
Flaws, impurities, faults, notwithstanding the greatest care, 
would occur, and they could be detected only by the most 
tigid examination and tests, Tests were mechanical and 
electrical. The mechanical tests embraced one for breaking 
strain, another for elongation, and a third for resistance to 

torsion. For hard steel wire, in place of the torsion test it 
was usual to specify that the wire should hear wrapping 
round its own diameter and Ee again without 
breaking. The electrical test was simply that for resistauce 
—,'5 of a mile of the wire to be examined was wound round 
a dry wooden drum, and its electrical resistance was taken 
in obms by means of a Wheatstone bridge. 

Galvanization was tested by dipping in sulphate of copper, 
and by bending or rolling round a bar of varying diameter, 
according to the size of the wire. Special machines were 
constructed for the mechanical tests, the condition to be ful- 
filled being that for the breaking strain the increasing load 
or stress should be applied uniformly, without jerks or 
jumps, and the elongation machine should correctly register 
the actual stretch without the wire slipping. The resistance 
to torsion of the wire was determined by an ink mark which 
formed a spiral on the wire during torsion, the number of 
spires indicating the number of twists taken before break- 
ing. The perfection to which the manufacture of iron wire 
had been brought was very much due to the care bestowed 
upon the specifications by the authorities of the Post Office. 
The standard had been gradually raised, until it had attained 
a very high one. Many administrations objected to the ex- 
pense of thorough inspection, with the result that they were 
the recipients of the rejected material of those who did 
rigidly inspect. 

One break in the wire cost far more than its inspection 
and one extra ohm per mile affected the earning capacity of 
the wire in inverse proportion. It was, however, necessary 
to remark that the mechanical quality of charcoal iron wire 
sometimes changed with time—its electrical quality remain- 
ing unaffected. Tests repeated at some subsequent period 
might therefore be deceptive unless allowance were made 
for the effect of time. Bessemer or homogeneous iron wire 
as arule improved in its mechanical properties by being 
kept in stock. The Post Office authorities had decided to 
abandon a gauge altogether as applied to conductors, and to 
define size by diameter and weight. In future, all copper 
wires would known by their diameters in “ mils,” or 
thousandths of an inch, and all iron wires by their weight in 
Ib. per mile. Steel wire was used for long spans, or for 
places where great tensile strength was needed; but it was 
for the externa] strengthening of deep sea cables that steel 
wire was principally were j 

It was first employed in the Atlantic cable of 1865 for this 
purpose. It had been since generally used for deep sea 
cables. The usual diameter was 0°099 m., and it was speci- 
fied to bear a breaking strain of 1,400 Ib., which was equi- 
valent to 81 tons on the square inch. Steel wire had been 
produced giving a much higher tensile strength. A com- 
pound wire of steel and copper was introdu in America 
about 1874, and it had been extensively tried in both bhemi- 
spheres, but without success. Recently a compound wire 
had been erected between New York and Chicago, a distance 


had a steel core 0°125 inch in diameter, and was coated with 
copper electrolytically to a diameter of O°25inch. It weigh- 
ed 700 Ib. per mile. Hard drawn copper, or silicious bronze 
of a much lighter character, would be equally efficient. 

Phospbor-bronze, the hard mechanical qualities and great 
resi-ting powers of which were well known, was introduced 
for telegraph wire about five years ago. Several Jengths 
were erected by the Post Office. Two long spans crossed 
the channel that separated the Mumbles Lighthouse from 
the headland near Swansea. The object in view was to ob- 
tain great tensile strength with a power to resist oxidation, 
especially active where the wire was exposed to sea spray. 
This was done in 1879, and in November, 1883, not the slight- 
est change was noticeable in the wire. But phosphor-bronze, 
though extensively used, had high electrical resistance; its 
conductivity was only 20 per cent. that of copper. 

Moreover, the phosphor-bronze supplied was irregular in 
dimensions and brittle in character. It would not bear 
bends or kinks. A new alloy, silicious bronze, had recently 
been introduced to remedy these disadvantages. Phosphor- 
bronze bad disappeared for telegraph wire, and had been 
replaced by silicious bronze. he electric resistance of 
silicious bronze could be made uearly equal to that of cop- 
per, but its mechanical strength diminished as its conduc- 
tivity increased. Wire whose resistance equaled 90 per 
cent. of pure copper gave a tensile strength of 28 tons on 
the square inch; but when its conductivity was 34 per cent. 
of pure copper, its strength was 50 tons on tbe squure 
inch, Its lightness, combined with its mechanical strength, 
its high conductivity, and indestructibility, rendered 
it eminently adapted for telegraphs, If overhead wires 
were erected of such a material, upon sightly sup- 
ports, and with some method, there would be an end to the 
meaningless crusade now made in some quarters against 
aerial lines. These, if constructed a and under 
proper control, were far more efficievt than underground 
lines. 

Corporations and local authorities sbould contro) the 
erection rather than force administrations to needless ex- 
pense and to reduced efficiency by putting them under- 
ground. Not only did light wires hold less snow and less 
wind, but they produced less electrical disturbance, they 
could be rendered noiseless, and they allowed existing sup- 
ports to carry a much greater number of wires. German 
silver was employed generally for rheostats, resistance, cvils, 
and other parts of apparatus in which high resistance was 
required, It consisted of copper four parts, nickel two 
parts, and zinc one part. It great permanence, 
and the variation in its resistance due to changes of tempe- 
rature was small. The effect of age on German silver was 
to make it brittle. Mr, Willoughby-Smith had found a 
similar change with age even with wire drawn from an alloy 
of gold and silver. The form and character of electrical 
conductors must vary with the purposes for which they 
were intend 

For submarine cables and for electric light mains, where 
mechanical strength was not required, and where dimen- 
sions were of the utmost consequence, the conductors must 
be constructed of the purest copper producible, for copper 
was the best practi material at command. For aerial 
lines they must not only have great tensile strength, but in 
these days of high speed apparatus they must bave high 
conductivity, low electrostatic capacity, expose to wind and 
snow the least possible surface, and must be practically 
indestructible. Iron bad hitherto occupied the field, but 
copper and —— of copper seemed destined in many in- 
stances to supplant that metal, and to fulfill all the condi- 
tions required in a more efficient way, and at no greater cost 
per mile. 


A SIMPLE AND SENSITIVE THERMOSTAT. 


By N. A. Ranpoups, M.D. 


Or the many devices employed to maintain a constant 
temperature in water-baths or air-chambers the great majority 
are either expensive, bulky, or —— to slight thermic 
changes. The instrument about to be described presents no 


claim to novelty, except in the method in which alcohol is 
employed to increase its sensitiveness, but it occupies very 
little space, and can be made by any one, at an expense so 
slight as to render it available to every student. 

Take av ordinary 6 inch by 1 inch test-tube, and pour in 
sufficient distilled mercury to fill the bottom of the tube to 
a height of one and one-quarter inches. Fill the tube to two 
inches above the level of the mercury with rectified alcohol; 
force down a tight-fitting flat rubber cork, baving one 
central perforation, until its lower surface just touches the | 
alcohol, care being taken that no air bubbles are included. 
Then introduce through the hole in the cork a narrow tube, 
flared funnel shape, nearly half an inch in width at its) 
upper end. This tube should fit very closely to the cork, 
and its lower end should reach to within an eighth of an | 
inch of the bottom of the test-tube. Another flat and 
closely fitting rubber cork should be provided, in which are 
two holes, one in the center, the other to one side. In the 


of 1,000 miles, giving only 1°7 ohms resistance per mile. It 


central hole is introduced a tube, the lower end of which is 


somewhat drawn out, so as to easily tnter the enlargement 
at the top of the first tube. On one side of the second cen- 
tral tube, and about three-fourths of an inch from its nar- 
rowed end, a minute hole should be filed or blown of a 
diameter just sufficient to permit the passage of enough gas 
to keep a flame alive; the second (lateral) hole in the upper 
cork is fitted with a plain short tube, which is connected 
with the gas supply, the top of the central tube being con- 
nected with the burver warming the water-bath or other 
vessel. 

The completed apparatus is shown in section in the en- 
graving, in which themercury, A the alcohol, C 
the funnel-tube projecting through the two liquids, é the gas 
admission tube, and & the gas exit tube provided with the 
small opening referred to, to keep the flame from being en- 
tirely extinguished. 

The thermostat being placed in the same vessel with the 
material requiring a constant temperature, al] the gas sup- 
plying the flame beneath the vessel is passed through the 
instrument and iis volume modified as follows: 

Upon any increase of temperature the alcobol can expand 
only downward, pushing the mercury up the lower central 
tube until it seals the lower end of the upper central tube, 
through which by far the major part of the gas (which en- 
ters by the lateral] tube) esca 

The flame being now reduced, any fall in temperature in 
the medium surrounding the thermostat and the material 
under observation will be followed "W a descent of the 
mercury in the lower central tube, with a consequent un- 
sealing of the main exit of the gas supplying the flame. 

The instrument may be adjusted to maintain any tem- 
perature within certain limits by moving the upper central 
tube up or down, as the case requires. In the first adjust- 
ment a thermometer is necessury, but after the precise 
beight to which the mercury rises at the required degree of 
heat is determined, the lower end of the upper central tube 
may be fixed at that point, and no furtber adjustment will 
be required for some time. 

Should the minor gas exit (whose office is to permit the 
passage of just encugh gas to preserve a mere point of flame) 
prove too large, the defect is easily remedied by pushing in- 
to the tube a small piece of paper, so bent as to accurate! 
fit the interior of the tube, until the passage of gas throug 
the minute bole is retarded to the proper degree. 

A good glass-blower can make this instrument in one solid 
piece, in which case the adjustment (after the introduction 
of the alcohol) must be made by the addition or withdrawal 
through a capillary tube of minute globules of mercury. 

The instrument must always be kept iu an upright 
position,— Franklin Journal. 


GENERAL SUTTER’S ACCOUNT OF THE ORIGINAL 
CALIFORNIA GOLD FIND. 


BeErore going on to further notice the changed condition 
of things produced by the discovery of gold in California, it 
may not be out of place to say a few words touching the 
accounts of that occurrence as given by differen parties who 
bad some agency in bringing it about or were in a position 
to speak authoritatively on the subject. General Sutter's 
version of the affair, as ~~ by him to the writer, varies 
but little from that of Marshall, as already recounted. 
According to General Sutter's statement, Marshall, leaving 
the mill some time vear the end of January, 1848, came 
down to the fort, where be arrived toward evening, wet 
and covered with mud, the day having been stormy. His 
visit was unexpected, as he had been to the fort not long 
before. After talking a little about other matters he told bis 
employer or partner—Marshall always claiming to have been 
interested with Sutter in the saw-mill business—that he bad 
some important information to impart to him, so much so 
that he wished to see him apart and where no one could see 
or overhear them. Complying with his request, Sutter took 
him into bis private room; but having neglected to lock the 
door, a clerk entered just as Marshall, plucking a rag from 
his ket, was about to exhibitits conients. Alarmed at 
the interruption, he quickly replaced the package, and when 
the intruder left insisted on having the door to the apartment 
locked. This done, he again pulled out the package, and 
undoing a much soiled rag, exhibited two or three ounces of 
yellow metal, which be informed his employer he believed 
to be gold, Sutter was of the same opinion, and after read- 
ing a description of that metal in an encyclopedia which he 
happened to have at hand, proceeded to experiment on the 
dotlows material with nitric acid, whereupon he found it to 
be unmistakably gold. So much was Marshall excited over 
the matter that he declined to remain at the fort over night, 
but left at a late hour and in a beavy rain to return to the 
mill, after — from Sutter a promise that the latter 
would follow bim in the morning, which he did. 

General Sutter relates that, despiie the storm, which still 
continued, be started at an early hour the next day for the 
mill. While on his way, and when out about twenty miles, 
be saw to his surprise a man come out of the chaparral a 
short distance ahead of him Riding up to the spot, he 
found this to be Marshall, who had already since leaving the 
fort been to the mill, and, there procuring a fresh horse, bad 
returned thus far, when, overcome with fatigue and loss of 
sleep, he made a halt, crawled into the bushes, and took a 
nap. When Sutter came up, having so refreshed himself 
and rested bis animal, he had already gotten into the saddle 
and was about resuming bis journey toward the fort. When 
interrogated as to his object in returning so soon, vothing 
Zt definite could be gotten out of him; the pretense that 
he had come on to meet the General and see that he did not 
miss the trail being evidently no part of bis real purpose, as 
Sutter had already been over the roud, which, being well 
marked by wagon travel, could not easily be missed. The 
truth was, that Marshall had become su excited when it 
was shown that the stuff he bad picked up in the mill-race 
was really gold that he could néither sleep nor rest until he 
had his partner on the ground and something as to their 
future course of action had been determined upon. Henee 
this speedy setting out again for the fort, the poor man, in 
bis anxiety, fearing that Sutter, an easy-going sort of person, 


might delay his coming, or, not = appreciating the im- 
the occasion, might fail to come altogether. 


| This frame of mind on the part of Marshall sufficiently re- 


futes the idea entertained by some that he was long in doubt 
as to the character of the metal he had found, and little eon- 
scious of the consequences likely to grow out of that event. 
He was not Jong in taking measures to confirm, what from 
the first he suspected, that the metal was gold, nor did he 
fail to comprehend the results that might be expected soon 
to follow. 
Un reaching the mill Sutter entered the race with Mar- 
shall, and walking down it picked up with his own hand 
several particles of gold. Adding these to some other pieces 
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given him at the time by the workmen, be bad a ring manu- | Province for nearly 300 miles, thatis to say, to the chasm 


factured therefrom, on the inside of which was engraved | 
the following inscription: ‘The first gold discovered iu | justly described as * the most magnificent gorge, as well as | as much in many places as 1,200 feet. 


January, 1848 


THE FIRST PIECE OF METAL PICKED UP BY MARSHALL, AND 
MRS, WIMMER’S VERSION OF THE GOLD-FIND. 


or Great Caiion of the Colorado River, This cation has been | 


Wanaka. It marks the provincial boundary in that quarter. 
Lake Hawea, it may be added, is noted for its great depth— 
It is 1,000 feet above 


the grandest geological section, of which we have any know- | sea-level.— Town and Country Journal. 


ledge. 
These tremendous ravines are entirely produced by attrition 
—by the ceaseless action of running water... But certain 


While the sentence as above inscribed was in some sense | conditions are necessary toinsure the success of this wouder- | 


true, this ring cf General Sutter did not actually contain the | 
first piece of gold picked up by Marshall, though that is | 
still in existence, and capable of being identified by many | 


ful process, The climate must be very dry, even periodical 
rains must be almost unknown, while at the same time 
never-failing streams from distant sources 


persons who at different times bave seen and handled it. | through this dry country; the surface strata sheuld be of a 
Owing to its size, shape, and other peculiarities, persons | soft, yielding character; and the fall of the surface of the 


who have once seen this piece of gold bave no difficuity in 
recognizing it when shown to them again. 


uarter of an ounce, its intrinsic value being vot quite five 
onars, 
Mrs. Jane Wimmer, wife of Peter Wimmer, who, as 


land sufficiently great to insure a rapid current. It is. only 


it will go oneating away the rocks till it has penetrated 
through thousands of feet of the hardest granite. The re- 
gions where these cafions are found are almost always desert 


already stated, was cooking for the men at the mill, gives | and barren. 


the following account of the discovery of gold, the circum- 


The physical geology of this region is fully described in a 


stances under which it occurred, and the history of the first | book written by Captain Clarence E. Dutton, U.S.A., and 


piece of metal picked up. 


being a little abead was the first to pick it up. Neither of 


them Knew what it was, though both surmised its true/ and its depth varies from 4,500 to 6,000 feet. 


Her husband and Marshall, she | 
says, were walking together down the race, when they saw | 
this piece of metal, both at the same time, though Marshall | to cull a few details explanatory of our engraving. 


published by the Geological Department of the United States 
Government, From this exhaustive volume it will be enough 


must pass) 


It is rather flat, ; necessary, by the way, that the surface strata should be soft, | 
rough on all sides, of irregular shape, and weighs about a} for when once the stream has established a definite channel, | 


} 


The total length of the Grand Cafon is about 218 miles, | 


Its width, 


character, her husband being so impressed with the belief of | from crest-line to crest-line, varies from 4¢ to 12 miles, the 


its being gold that he brouglt it to her and insisted on her | widest portions being always the grandest. 
After stand- | of discussion, Captain Dutton has classified the Grand Cation | 


boiling it in lye, which was accordingly done. 


For convenience 


ing this test so well, Wimmer, satisfied that it must be a| under four divisions, of which the Kaibab is deeper, wider, | 


THE JAVA EARTHQUAKE. 


Tue following letter from the Liverpool Daily Post, re- 
ceived from Capt. W. J. Watson, of the British ship 
Charles Bal, contains a graphic and interesting account of 
the terrible voleanic outburst in Sunda Straits in August, 
1883. Capt. W. J. Watson was himself an eye-witness of 
what he describes. His vessel was actually within the 
Straits, and not far from Krakatoa when that island had 
become an active volcano: 

‘August 22, 15° 30°S., 105° E.—About 7 pe the sea sud- 
denly ussumed.a milky-white appearance, beginning to the 
eust of us, but soon spreading all round, and lasting till 8 
p.m, There were some clouds (cumulus) in the sky, but 
mauy stars shone, and in the east to northeast a stron 
white haze or silvery glare. This occurred again between 5 
and 10 p.m., the clouds also appearing to be edged with a 
pinkish colored light, the whole sky also seeming to have 
extra light in it, similar to when the aurora is showing 
faintly. On the 24th, in 9° 30 8. 105° E., we had a 
repetition of the above. On the night of the 25th, standin 
in for Java Head, the land was covered with thick, dar 
clouds and heavy lightning. On the 26th, about 9 a.m., 
passed Prince’s Island, wind southwest, and some heavy 
rain; at noon, wind west-southwest, weather fine, the island 
of Krakatoa to the northeast of us, but only a small portion 


noble metal, urged Marsiall to take some of it tothe fort) and much grander and more diversified than the others. | of the northeast point, close to the water, showing; rest of 
and submit it there to further trials, which the latter consent- | The Kiabab region lies high. Its greatest altitude is9,280 feet) the island covered with a dense black cloud. 
ed to do, Wimmer staying at the mill and looking after the 
men and the work during his a! 


NE 


above the sea level. 
and mere vegetation. 


— 


Marshall carefully preserved this first piece of gold for ajasin a park, abound, and during the summer there isa 
time, saying he intended to have a ring made from it for his | magnificent display of wild flowers. 


mother. But finally, being about to go away, having taken 


The shapes of the rocks in this strange region are sugges- 


out a good deal of gold dust, and fearing he might lose this | tive of the work of human hands, only ov a gigantic scale. 
first piece of gold, he gave it to Mrs. Wimmer, both as a For example, there isa ‘‘ butte,” more than 5,000 feet high, 
souvenir and as a means of greater security against its being | which has a surprising resemblance to an Oriental pagoda. 


lost. This occurred in the summer of 1848, and Mrs Wim- 
mer, who is still living, being a-resident of San Luis Obispo 
County, bas retained the specimen in her possession ever 
since. Though not rich, she bas refused many liberal offers 
for it, being unwilling to part with it unless assured that it 
would be retained among the pioneers of California, or at 
least be kept in the State. Some years ago the Society of 
California Pioneers attempted to treat with Mrs. Wimmer 
for this interesting relic, which, owing to a failure of nego- 
tiations, still remains in the-hands of its long-time owner.— 
Mining and Scientific Press. 


THE KAIBAB, GRAND CANON OF THE COLO- 
RADO RIVER, VU. 8. A. 


Most people have by this time heard of that wonderful 
region in the southwestern part of the United States, appro- 
priately called by its principal. explorer, Major Powell, of | scription at the southern end of the lake has p 


| bling rocky mass was called the cloister. 
| the most majestic of all, was christened Shiva’s Temple. 


It was named Visbnu’s Temple. In another case, a long ram- 
Another ‘‘ butte,” 
There are hundreds of these mighty structures, miles in 
length and thousands of feet in height, displaying their 
tichly-moulded plinths and’ friezes, thrusting out their ga- 
bles, buttresses, and pilasters, and recessed with alcoves and 
panels.— London Graphic. 


NEW ZEALAND SCENERY—LAKE HAWEA. 


SrrvaTep midway between Otago and Canterbury, Lake 
Hawea is one of the attractions for tourist¢ in that portion 


of the Middle Island of New Zealand. Inextent itis about 
| seven miles long by four broad, On all sides it is surround- 
jed by steep hills, mostly of a barren and naked character, 
| except where they are partly covered by. brush. There is 
little level land in the vicinity, but some ground of that de- 
roved toler- 


the United States army, the Plateau Provinee.. As the name | ably productive. There is a considerable traffic in wool.and 
indicates, the region is greatly elevated above the sea level, | timber, the latter being cut from the sides of the mountains 
but in place of mountains there are platforms or terraces | and the former produced in the immediate adjacent coun- 


nearly or quite horizontal ov their floors or summits, and 
abruptly terminated by long lines of cliffs. 
remarkable jis the fact that the rivers. or, to speak more 
correctly, the drainnge channels tiie district, are cut from 
5,000 to 3,000-feet below the general 
ing country. All these drainage 


But still more 


atform of the surround- 
mpels lead down to one 
great trunk channel cleft through th@ heart of the Plateau 


v. Both timber and wool are floated on rafts across the 
lake to. the mouth of the river Molyneux,. which with the 
Hunter is its chief source. 
| streams. The sketch we give represents ke Hawea, as 
seen from the eastern side, looking west. Far in the dis- 
tance Mount Aspiring, 9,920 feet above the level of the sea, 
may.be discerned, standing on the western side of Lake 


| try. 


W ZEALAND SCENERY.—LAKE HAWEA. 


At 2:30 p.m. 


Consequently there is more moisture! noticed some agitation about the Point of Krakatoa; clouds 
Large and noble trees, standing apart' or something being propelled from the northeast point with 


great velocity. At 3:80 we heard above us and about the 
island a strange sound as of a mighty, crackling fire, or the 
discharge of heavy artillery at second intervals of time,. At 
4:15 p.m., Krakatoa north half east, ten miles distant, ob- 
served a repetition of that noted at 2:30, only much more 
furious and alarming, the matier, whatever it was, bei 
nes with amazing velocity to the northeast. To us it 
ooked like blinding rain, and bad the appearance of a fu- 
rious squall of ashen hue. At once shortened sail to topsails 
and foresail. At five the roaring poise continued: and in- 
creased; wind moderate from south-southwest; darkness 
spread over the sky, and a hail of pumice-stone fell on us, 
many pieces being of considerable size and quite warm. 
Had to cover up the skylights to save the glass, while feet 
and head bad to be protected with boots and southwesters. 
About six o’clock the fall of larger stones ceased ,/but there 
continued a steady fall of a smaller kind, most bhinding to 
the eyes, and covering the decks to three or four inches 
very speedily, while an intense blackness covered the sky 
fod land po sea. Sailed on our course until we got what 
we thought was a sight of Fourth Point Light; then brought 
ship to the wind, southwest, as we could not see any dis 
tance, and we knew not what might be in the Straits, the 
night being a fearful one. The blinding fail of sand and 
stones, the intense blackness above and around us, broken 
only by the incessant glare of varied kinds of lightning and 
the continued explosive roars of Krakatoa, made our sithation 
a truly awful one. At11 p.m., having stood. off from the 
Java. shore, wind strong from the southwest, the island, 
west-northwest, eleven miles distant, became more visible, 


It is also fed by several smaller -chains of fire appearing to ascend and descend between the 


sky and it, while on the southwest end there seemed to be 
a continued roll of balls of white fire; the wind, though 


strong, was hot andchoking, sulphurous, with a smell as 
of burning cinders, some of the pieces falling on us being 
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like iron cinders, and the lead from a bottom of thirty | 
fathome came up quite warm. From midnight to 4 a.m. | 
(27th) wind strong, but very unsteady, between south-south- 
west and west-southwest, the same impenetrable darkness 
continuing, the roaring of Krakatoa less continuous, but 
more explosive in sound, the sky one second intense black 
ness and the next a blaze of fire, mastheads and yardarms 
studded with corposants, and a peculiar pinky flame coming 
from clouds which seemed to touch the mastheads and — 
arms. At6a.m., being able to make out the Java shore, 
set sail. passing Fourtb Point Lighthouse at 8; hoisted our 
signal letters, Fat got no answer. Passed Anjer at 8:30. 
name still hoisted, close enough in to make out the houses, 
but could see no movement of any kind; in fact, through 
the whole Straits we have not seen a single moving thing of | 
any kind on sea or land At 10:15 a.m. passed the Button 
Island one-balf to three quarters of a mile off; sea like glass 
round it, weather much } el looking, and no ash or cinders 
falling; wind at southeast. light. At 11:15 there was a 
fearful explosion in the direction of Krakatoa, now over 
thirty miles distant. We saw a wave rush right on to the 
Button Isiand, apparently sweeping right over the south 
part, and rising half way up the north and east sides. This 
we saw repeated twice, but the helmsman says be saw it 
once before we looked, The same wave seemed also to run 
right on to the Java shore, At the same time the sky 
rapidly covered in; the wind came strong from southwest 
by south; by 11:30 we were inclosed in a darkness that might 
almost be felt, and at the same time commenced a down- 
pour of mud, sand, and I know not what; ship going north- 
east by vorth, seven knots per hour under three jower top- 
sails, put out the side-lights, placed two men on the look-out 
forward, while mate and second-mate looked out on either 
quarter, and one man employed washing the mud off bin- 
nacle glass, We had seen two vessels to the north and 
northwest of us before the sky closed in, adding much to 
the anxiety of our pape At nvon the darkness was su 
intense that we had to grope our way about the decks, and 
although speaking to each other on the poop, yet could not 
see each other. his horrible state and downpour of mud, 
etc., continued until 1:30, the roarings of the voleano and 
lightnings being something fearful. By 2 p.m. we could 
see some of the yards aloft, and the fall of mud ceased. By 
5 p m, the horizon showed out in the north and northeast, 
and we saw West Island bearing east and north, just visible. 
Up to midnight the sky hung dark and heavy, a little sand 
falling at times, the roaring of the volcano very distinct, al- 
though in sight-of the North Watcher, and fully sixty-five 
or seventy miles off it. Such darkness and time of it in 
general few would conceive, and many, I dare say, would 
disbelieve. The ship, from truck to water-line, is as if 
cemented; spars, sails, blocks and ropes in a terrible mess; 
but, thank God, nobody hurt or ship damaged. On the 
other baud, how fares it with Anjer, Merak, and other little 
villages on the Java coast?” 


PARALLEL CURVES. 
By Prof. C. W. MacCorp, Sc.D, 


Any two curves so related that the normal distance be- 
tween them is everywhere the same are said to be parallel 
to each other. A familiar example of the use of such curves 
is found in the construction of a cam and roller: the 
contour of the cam is first determined which will give 
the required motion to a mere point (the center of the roller), 
and the problem then is to draw a curve parallel to this, ata 
distance from it equal to the radius of the roller. The con- 
struction of the second curve by points might be quite a 
tedious and difficult process, since it would require the 
erection of normals to the first at short distances from each 
other, upon which the given radius must be set off. And 


In this diagram, AD is a circular arc whose ceuter is P. 
And we observe that so long as the points A and a lie on 
the same side of the center, the curves AD and ad will lie on 
the sime side of AP, their generating points move in the 
same direction from that line, and their curvatures are in the 
same direction, Confining our attention now to the case in 
which Aa is measured from A toward P, so that the derived 
curve lies on the concave side of the original one, we rote 
that as @ approaches P the length of ad diminishes ; and 
when finally Aa becomes equal to AP, the parailel curve 
degenerates into the point P. Which is only a new way of 
expressing the sufficiently familiar fact, that the circum- 
ference of a circle is everywhere equally distant from its 
center, 

Let us next go a little farther, and assume a normal dis- 
tance APa’, greuter than AP. Drawing normals to AD as 


J 


sembles the path of a point upon the piston rod of an oscil 
lating engine, and had that curve been actually used, it is 
quite apparent that a very similar series of parallels would 
bave resulted. 

When the derived or parallel curve lies on the convex 
side of the original one, as does the outer curve of those 
shown in Fig. 1, it is self-evident that none of these pecu- 
liarities will be exhibited, and that the two will be in a general 
way similar in form. But when the contrary is the case, 
the manner in which a cusp may be formed, and the condi- 
tions under which it will be, are illustrated in Fig. 5; the 
original curve V E being of such a nature that its radius 
of curvature is least at the vertex V, and continually in- 
creases toward E. Drawing, as in Fig. 3, normals of equal 
length at various points A, B, etc.. we come presently to & 
point D where the radius of curvature is exactly equal to 


Fre. 2. 


after all the parallel curve would not be, in all probability, | before at A, B, C, and making them equal to Aa’, we find 
as accurately determined as it is by the well known and very | the points 0’, ¢’, etc., of the new curve ad’ ; which com- 
expeditious method of describing a series of circular arcs | plies with the condition of being at a constant normal dis- 


with the given radius, having their centers in the original | tance from, that is, parallel to, AD, although it curves in the | 


curve ; then the required working outline is tangent to all | opposite direction, is generated by a point moving in the 
these arcs. opposite direction, and lies on the opposite side of the first 
Now the condition of parallelism between two curves | normal APw. 
naturally suggests the idea of similarity in form ; but as | We ure now prepared to account for whatever may at first 
will presently appear, this does not always exist. There is | sight have appeared strange in Fig. 2, in which all the curves 
no difficulty ip perceiving or believing that the three curves in! are made up of circular arcs. Their derivation from the 
Fig. Lare parallel toeach otber; but at first glance one is bard- | original ne JKBT may perhaps be more readily traced by 
ly likely to be struck by the fact that all the various curves | the aid of Fig. 4; in which ADE is a curve composed of the 
arc AD, whose center is P, and anotber arc tangent to it, 
whose center is O. Then it is very obvious that ad is paral- 
lel to AD, and dL to DE, the constant normal distance being 
Aa If that distance be made equal to AP, the result is that 


ow 
Fre. 1. Fre. 8. 
shown in Fig. 2 are also parallel. Careful study, however, | the parallel to AD is reduced to the point P, and PM is the 


will show that this is really the case ; but the way in which | parallel to DE. Going beyond this, when the normal dis- 
these apparently contradictory results are obtained, and so | tance is Aa’, we have a’d parallel to AD, but since Dd’ is 


many dissimilar figures developed from one original, can | less than DO, the arc d@'N, parallel to DE. will still be con- 


best be seen by considering the process in detail. 

In Fig. 3, taking AD as the original curve, and construct- 
ing a parallel mi the first of the methods above described, 
we draw normals at various points A, B, C, etc , and setting 


off on each of these a given distance, Aa for example, the | 
points a, b, c, etc., of the derived curve, are thus deter- 
mined. Or, we may regard ad as generated by the extremity | 
a of aright line which is always normal to the given pa | 
AD of its other extremity A. 


cave in the same direction, and thus is formed a cusp at d, 
where the two portions of the parallel curve are tangent to 
each other. 

What has thus been shown in relation to arcs of circles, 
will apply with slight modification to other curves ; as will 
be readily seen when it is considered that a circular arc may 
always be found, which for a greater or less distance will 
deviate but imperceptibly from any portion of any given 


curve. Indeed, the original oval in Fig. 2 very closely re- 


the given constant normal distance, The extremities 2, a, 
etc., of these normals determine the curve 0, d, which is the 
parallel to V D, just as a’ d@ was to AD in Fig. 3; the 
only points of difference between the two cases being that 
in the present instance the curves are not circular ares, and 
that the consecutive normals do not iuterséct each other in 
a common point, 

The parallel to DE will be convex in the same di- 
rection as DE itself, because the radius of curvature 
is everywhere greater than the distance between the curves; 
| and there will be a cusp at d, because the two branches ¢@ d, 
| de, have at that point a common normal Dd, and therefore 
common tangent. 
| Should the given normal distance be less than the least 
| radius of curvature, as for example V2, it is quite obvious 
| that the parallel curve zyz will not form acusp; and if the 
| original line VDE curve always in the same direction. the 

formation of « cusp further requires that the given normal 


Q 
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distance shall be less than the greatest radius of curvature. 
But if Dbe a point of contrary flexure, and the given 
normal distance V v be greater than the least radius of curv- 
ature of V D, then d will be a point of cuspidation, what- 
ever the radius of curvature of the contrary curve DE or 
of any portion thereof. . 

But, xs is shown in Fig. 2, the parallel curve will not 
form a cusp, although lying on the concave side of the 
original, if the distance between them be greater than the 
greatest radius of curvature of the latter. 

And this leads to a development which might in some 
circumstances be of utility in the construction of cams. 
most instances, it may be admitted, the original or ideal 
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outline of a cam will be of such a form that the roller will 
be sufficiently large, if its radius be less than the least radius 
of curvature; in which case no difficulty is met with. But 
it is conceivable tbat the requirements of the mechanism 
should imperatively call for the employment of a cam, 
whose radius of curvature is exceedingly small at certain 

ints. For example, the original outline of the cam VDE 
iy Fig. 6 is composed of two cycloids, the radius of 


been more or less improved upon, but all are based upon the 
same principle. They consist, as well known, of a right 
angled triangular prism, one of whose faces is covered with 
a small mirror. The rays, proceeding from the object 
whose image it is desired to see, first meet the prism, where 
they are refracted at their entrance and exit and then strike 
the mirror, and from this are reflected so that the draughits- 
man receives them in the direction of the sheet upon which 
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curvature at the vertices V and E being in this case zero. | 
The derivation from this, of a conver cam with a roller of 
any moderate radius such as would naturally at first suggest 
itself, is manifestly impossible, as giving rise to the inter- 
secting and cuspidating curves shown at O. But by suffi. 
ciently increasing the radius, making it equal to VF, for) 
example, we derive the working contour FHK, which will | 


Fie. 6. 


give the required ‘motion to a hollow roller F X Z, within 
which it revolves about the center C. It is necessary in 
this construction to take care that VF be greater than the 
greatest radius of curvature of the original. The roller is 
much larger than the working cam; and this unusual pro- 
portion at first gives an impression of a want of compact- 
ness. But this is more apparent than real, as will be seen 


2 


Fie. 7. 


by comparing Fig. 6 with Fig. 7, which latter shows the 
result of using the concave or hollow cam, derived in the 
ordinary manner from the same cycloidal outline VDE. In 
this case the working contour lies wholly outside of the 
original curve, and although the roller is as small as could 
be advantageously employed, the dimensions of the cam are 
so greatly increased that this arrangement, in respect to 
compactness, has very little advantage over the other. 


A CAMERA LUCIDA. 


Tue camera lucida is an apparatus which renders great 
services to landscape painters by permitting them to see 
upon their canvas or drawing-paper the landscape that they 
wish to reproduce, and to sketch its outlines with an accu- 
racy and rapidity that cannot be attained by means of the 
unaided eyesight. For reducing or enlarging drawings, 
maps, plans, etc., the camera lucida also gives excellent re- 
sults. In short, this instrument forms part of the profes- 
sional tools of the majority of artists, designers, engravers, 
ete. 


The camere lucide invented by Wollaston have sinc 


he wishes to draw, and is thus enabled to trace their con- 
tours with a pencil. But a Wollaston camera lucida costs 
all the way from 30 up to 60, 80, and 100 francs, thus neces- 
sitating a considerable outlay, Now it is possible to obtain 
the sane effects as are given by this apparatus, by — a 
simple mirror, or any bit of silvered glass, this fact being 
due to a physiological peculiarity of our vision. 

When we look at ar object each of our eyes perceives its 
image, but the two images are superposed, and we thus have 
a perception of but a single object. If, by a slight pressure 
upon one of our eyes, we move the globe of the latter, while 
looking at the same object, the two images will be perceived 
separately, or, in other words, we shall see double. 

t is probable that animals whose eyes have different 
directions, those for example that have eyes at the side, 
like many herbivora (hares, gazelles, etc ), or that carry 
them upon peduncles (like crustaceans), do not perceive 
—— images as we do, 

t is due to such superposition of images that when we 
station ourselves before a sheet of white paper affixed to a 
wall, and turn so as to face it, it is possible, by looking with 
one eye into a small mirror, to see upon the paper, by means 
of the other eye, a reflection of the object situated bebind 
us, and to thus easily follow or trace its outlines. Itisa 
= simple matter to get up a camera lucida upon this prin- 
ciple. 

As for the arrangement of the apparatus, we may affix a 
small mirror with wire to the cover of an open sketcb-book 
(see figure), and so place ourselves that we may, with the 
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ed in warm acetic acid, filtered, and the acetate crystallized 
out as in Wertheim’s method. 

It is important that the tin used shold be pure and also not 
too finely divided. If the powdered metal be used the action 
is very violent, and portions of it are fused, and even become 
incandescent and cause spirting. Thestannic oxide produc- 
ed too will be difficult to filter, being very finely divided. If 
the acid used be not heated, or too ditute, stannic salt may 
be produced, which, by slowly decomposing, would make 
the solution turbid, 

This method gives a yield of over 90 per cent., and is less 
troublesome than that of Reichard.—Ohem. News. 


THE GERMAN CARP, AND ITS INTRODUCTION 
IN THE UNITED STATES.* 


By W. SMIey. 


i. tic Position, Varieties, ana Economic Relations.— 
The German carp belongs to the family Cyprinidae and 
genus Cyprinus. Of the Cyprinus carpio there are three 
varieties : the scaled, which is the most edible ; the leather, 
which is the most prolific; and the mirror, which is inter- 
mediate between the other two. The common gold fish, 
Cyprinus auratus Linneeus, is an allied species, with which 
the German carp very readily hybridizes, 

The present purpose is not to speak of carp from a bio- 
logical standpoint, but from an economic one, especially as 
there is little that is new with reference to its biology and 
much that is new when economically considered. 

2. History of its Introduction.—The carp was originally 
from Central Asia, whence it was introduced into Europe a 
few centuries ago ; into England in 1504, and into Austria 
in 1227. It is alleged that Capt. Henry Robinson brought 
carp from Holland to the United States about 1830 and put 
them iuto his ponds at Newburg, N. Y., from whence they 
escaped into the Hudson.¢ As nothing practical came of 
this, the real introduction of carp into the United States 
dates from May 26, 1877. at which date Mr, Rud. Hessel 
arrived from Bremen with 345 carp of different varieties for 
the United States Fish Commission.{ These were propa- 
gated under the direction of Prof. 8. F. Baird. The distri- 
bution of their young commenced in the fall of 1879, and 
has continued to the present time in increasing quantities 
annually, The number distributed in 1879 was 6,208 to 273 
applicants in 24 different States of the Union. In 180, 
81,448 were distributed to 1,374 different applicants in 34 dif- 
ferent States and Territories. During the past season 118,605 
have been distributed in lots of from 15 to 20 to each ap- 
plicant. 

8. Natural History.—The carp prefers a pond containing 
warm water and muddy bottom, but neitber of these is ab- 
solutely essential. It feeds upon such worms and lower 
forms of animal life as are within its reach, but never upon 
other fishes. It will, however, eat its own eggs if forced to 
by bunger. It is very fond of vegetable food, such as let- 
tuce, cabbage, leaves of various water plants, seeds, grain, 
meal, bread, crackers, corn-bread, etc. Most anything you 
would give to chickens you can give to carp to eat, 


| 


If the water is warm, the summer long, and there be 
plenty of food, either natural or artificial, the growth of the 
carp will be surprisingly rapid. There are well authenti- 
cated reports of it reaching three pounds in one year and six 


AN EASILY-MADE CAMERA LUCIDA. 


left eye regarding the mirror, see with the right a reflection 
of the object that we desire to draw. This image will be 
seen upon the vertical part of the drawing-paper in front of 
us, and we may then follow it in all its outlines and details, 
as we would do witb an ordinary camera lucida. 

This little experiment is, as may be seen, a very easy one 
to try and be successful with. After the description that we 
have given of it, our engraving will facilitate its execution. 
—La Nature. 


METHOD FOR PREPARING URANIC NITRATE OR 
ACETATE FROM THE RESIDUES. 


By J. T. Savory, F.1LC. 


THE precipitate of urany! phosphate, or uranyl ammonium 
phosphate, is washed by decantation until free from soluble 
salts. It isnow dried, powdered and ignited to expel ammonia 
from the double phosphate. The resulting uranyl phosphate 
is then dissolved with the aid of heat in pure strong nitric acid, 
and while :he solution is still on the water-bath, pure coarse- 
ly-granulated tin is added in small portions, in quantity 
equal to one-half the weight of the phosphate. When the 
action has ceased the mass is evaporated to dryness and gently 
heated on a sand-bath. The stannic oxide containing all the 
phosphoric acid is then broken up, and boiled out with suc- 
cessive portions of nitric acid (one in four), allowing to set- 
tle after each treatment, and filtering through Swedish 
paper, The solution of uranyl] nitrate is then concentrated, 
and the -alt crystallized out, and drained on a porous tile. 
Reerystellizgation is generally unnecessary. 

If the acetate be required, the solution of the nitrate is 
@Papora ed to dryness, and gently heated till acid vapors are 
Getonge: given off, and the remaining uranyl! oxide, which 


shot)d be yellowish red if not too strongly heated, is dissolv- 


pounds in two years. 11 no artificial food is furnished, and 
there is also a scarcity of natural food, or if the climate be 
cold, the growth will be much less rapid. Indeed, when the 
water becomes quite cold it will partially bury itself in mud 
and lie in a dormant state through the entire winter and 
until spring fairly sets in, In the southern part of Texas it 
is probable that the carp will not be forced to hibernate at 
all except in case of an unusually severe winter. In the 
northern parts of Maine and Minnesota it muy be expected 
to hibernate nearly balf the year. As it cannot grow durin 
its hibernation, it is easy to see why so much more api 
growth is obtained in Texas than in Vermont, There is 
little danger, however, of it freezing to death, for carp have 
survived in tubs of water over which a thick film of ice has 
accumulated. 

Carp usually spawn in cool latitudes the third year, in 
temperate latitudes the second year, and there are well 
authenticated instances of its having spawned in Southern 
Texas at the age of one year. These cases, however, are 
where carp are supplied with an abundance of food, well 
cared for, and protected from their numerous enemies. 

The enemies of carp are legion, and in many cases exter- 
minate the fish. Not only do all kinds of carnivorous fish 
prey upon its young, but nearly all kinds of fish will eat its 
eggs. Frogs, stiakes, and turtles wil) eat both eggs and 
young in numerous quantities. A snake was recently killed 
at the carp ponds in Washington in which was found over 
twenty-five young carp and numerous undigested skeletons 
of the same fish, One medium sized snake, if furnished the 
proper facilities, can be depended upon to eat forty carp per 


* A paper read before the American Aseociation for the Advancement of 
Science, at the Minneapolis meeting, 1883. 
+ See Bulletin of the United States Fish Commission, 1882, page 25. 
¢ Report of the United States Fish Commissioner for 18TT, page 48, 
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day, one thousand per month, or five thousand each summer. 
Divide your oumber of young carp by this figure, and you can 
find out how many snakes it will require to exterminate your 
young. Various birds, such as kingfishers, bitterns, cranes, 


herons, and fish hawks understand catclring carp much bet- 


ter than the average farmer. About the 17th of July last a 

marsh hen was shot at the Washington carp ponds whose 

stomach contained thirty-eight young carp, and a night 

heron whose stomach coutained the heads of seventy-eight 

young carp. In many causes where the carp have been left 

to the mercies of these enemies they have succumbed. The 

only proper method is to furnish protection to the carp until 

they reach such an age as to be well able to cope with these 

enemies. It is, therefore, best to separate the spawning carp | 
from all other animals, and carefully protect the eggs of the 
young for as long a time as convenient. 

In regard te the food qualities of carp, it ranks somewhat 
above the ordinary native fish, such as buffalo, mullet, 
suckers, mud-fish, creakers, mill-roach, perch, sunfish, etc., 
but it is hardly equal to the high-priced delicate class of fish 
which includes the bass, trout, and shad. Aud yet many 
persons who are cultivating carp declare them equal to any 
tish they ever tasted. If carp are grown in muddy or pol- 
lated water their flesh, like that of any other animal, will be 
impregnated thereby. But the carp may be removed to pure 
water for a week, during which the system will be purified, 
and at the end of which even these wilbbe good eating. 
Some have alleged that salting such over night will greatly 
improve the flavor. During and immediately after the 
spawning season adult carp, like all other fish, become soft 
and wifit to eat. Some persons have ignorantly tasted of 
them at this season, and have therefrom very unjustly con- 
demned them. Carp contain bones, of course, buat in the 
adult the flesh flakes off from the bones very nicely. Even 
in the small ones the bones are no more objectionable than 
in the average fish. 

4. The Method of Distritution,—Several breeding ponds 
have been fitted up at Washington from the so-called Babcock 
Lakes and from extensions into the Potomac marshes. These 
will present a very picturesque appearance, in addition to 
their usefulness, after the reclamation of the Potomac flat-. 
These ponds are constantly watched by their superintendent, 
Mr. Rud. Ilessel and his assistants, who have abundant 
favilities for destroying enemies, draining the ponds, sup- 
plying fresh water, food, etc. At the proper season, which 
extends from October 15 to January or February, the 
young are ‘sent out by one of two methods: first, they are 
put in five and ten gallon cans of water and loaded in the 
cars of the Fish Commission, of which there are two fitted 
up with suitable appliances for carrying all kinds of fish. 
These cars, which present an outward appearance of parlor 
cars, are dispatched on passenger trains to central points in 
all the different States of the Union, where installments may 
be delivered to State fish commissioners or the carp treated 
by the second method. Second, a quart pail containing a 
pint of water and fifteen to twenty carp can be sent by ex- 
press to any distance which will not require more than 
thirty-six to forty-eigut hours, or even further, if the water 
cau be changed meantime, always provided that water 
enough remains in the pail to cover the backs of the fish. 
Most of the States of the Union have appointed State com- 
missioners, who receive installments from the United States 
Fish Commission and distribute Lbem to applicants within 
their jurisdiction. “Many of them have also established prop- 
agating ponds, in which they are already producing young 
by the thousands and tens of thousands. Some private 
speculators bave received carp from the United States Fish 
Commission, reared voung, and are now selling them at 
speculative rates. The price list of one of these geatlemen 
states that he will sell mirror carp ten months old at $75 
ver hundred, scale carp ten months old at $70 per hundred 

urge fish are even sold at five dollars a pair, and would 
perhaps be sold at bigher rates were it not for the fact that 
the United States Fish Commission furnishes its small fish 
free of cost. The express charges constitute the only ex- 
pense to the recipient. 

5. KHeonomic Results.—The cultivation of fish is destined to 
become as important among the American farmers and 
planters as the cultivation of cattle, sheep, swine, poultry, 
or of graius, fruits, and berries. They have long since 
ceased to leave the latter to shift for themselves and to cope 
with their enemies, knowing that in such a struggle live 
stock, grains, aud fruits come off second best or succumb. 
Fish should receive the same care and attertion, both as to 
improving virieties, artificial propagation, and growth. The 
practice which farmers wil! obtain in carp culture will prob- 
ably open the way to the successful culture of various other 
kinds of fish. The hardiness and wide range of diet and the 
rapid growth of carp especially fit it to be the precursor in 
fish farming. Every rural community is destined to have 
its fish ponds in the same abundance that it has its pig pens 
or its poultry yards. This will enable every farmer, how- 
ever remote from market, to introduce fresh fish into his 
bill of fare at a very trifling cost. The carp may be made a 
pleastrable pet, learning to come to its food at call, if 
habitualiy fed in one place, and in shallow water, or upon 
a plank ‘submerged a few inches: From these-places, by 
reason of its tameness, it can be taken even with the hands. 
Finally, there is no more tasteful and economic means of 
decorating a plantation or a country seat than by a carp 
pond veatly prepared and protected. If, however, any per- 
sons should imagine that these good results are to be attained 
merely by filing an application for carp and upon the receipt 
of the fish leaving thei to shift for themselves, and unaided 
to cope with their: enemies, it is well that their minds 
be disabused at the first, for there is no provision of nature 
anywhere whereby a man shal! obtain his daily bread ex 
cept by the sweat of his brow: ' 

Juited States Fish Commission, August 21, 1883. 


THE CHINCH-BUG. 


Tae chinch-bug has arrived upon the borders of New Eng- 
land, and unless the babits of the insect are well and gener- 
ally understood, and active measures adopted to prevent its 
spread, it will doubtless within a very few years become an- 
other of the many destructive insect pests the Eastern farmer 
will have to contend against.; Its present eastern foothold 
isin St. Lawrence County. New York, the third county west 
of Vermont, It bas not been noticed by: the St. Lawrence | 
County farmers uctil tbe present af4umn, bat from what is | 
known of the babits of the insect, as‘also from the fact that | 
farmers seldom recognize or pay much attention to uew in- 
sects til) they hecome both numeroas and destructive, it is 
more than probatle thxtit bas been in the region at Jeast 


two or three years. The chincb-bug is a nutive insect, and | ocean were graded down to a uviform level the whole world | 


previous to the settlement of the country undoubtedly lived | 
upomthe native grasses, but it has learned to choose wheat 


and barley in preference when these grains can be found, ! 


| previous acquaintance with the character, habits, and bistory 


and alsoupon timothy and other grasses, when wheat or 


barley are not within convenient reach. Itis just one hun- 
dred years ago that the bu 
upon wheat, making its first appearance in the interior of 
North Carolina in 1778, and wus supposed at the time to be 
identical with the Hessian fly. Two years later the wheat 
of North Carolina was so overrun with the bug.as.to threat- 
ev a total destruction of the grain, andin some sections 
grain growing had to be abandoned for some years. ‘Three 
years age the United States Senate passed a resolve author- 
izing the printing for distribution among wheat growers of 
several thousand copies of a pamplet on the chinch-bug, by 
Professor Cyrus Thomas, entomologist to the Department 


of Agriculture, a copy of which has been received from the | 
| author, and to whom we are indebted for the following facts 


relating to the devastations caused by this unsavory speci- 
men of insect life. 
Walsh, this insect destroyed crops in the year 1850 to the 
vulue of $4,000,000, or an average of $4.70 to every man, 


| woman, and child then living in the State. In 1864 it appears 


to have become most destructive in the great Northwest and 
Mississippi Valley, where in a single summer it destroyed 
three-fourths of the wheat and one-half of the corn crop 
throughout extensive districts, with an estimated loss of 
more than $100,000,000 in the currency then prevailing. In 
1871 the loss caused in the State of Llinois was estimated by 
Dr. Le Baron at not less than $10,500,000, and, in adjoining 
States, enough more to make a total of $30,000,000 from this 
one species of insect, In 1874 the damage over the same 
area must have again reached the enormous sum of $100,- 
000,000. The loss in Missouri that year was $19,000,000 and 
in Illinois $30,000,000, or an average of $11.50 to each inbabi- 
tant. Its devastations vary from year to year, but it is be- 
lieved that for many years past the annual damage done to 
the grain crop of the United States bas been not less than 
$20,000,000, a tax that the industry of the nation can ill af- 
ford to bear, but a tax that may be increased and made spec- 
ially burdensome in sections where the insect bas not before 
been known, unless vigorous measures are taken to learn its 
habits, and prevent its obtaining a foothold. 

It isa small insect, not more than three-twentieths of an 
inch in length, a true bug like the stinking squash-bug, bed- 
bug, and the “‘spice” bugs, as children call them, when 
found on huckleberries, and takes all its food through a long 
beak or proboscis, with which it pierces the stems of 
plants and .sucks their juice. When not in. use this 
proboscis is folded under the breast. The fore part 
of its body is blackish, the rear portion white, with a black 
spot on each wing cover. 
reddish, and it is in this stage that the greatest damage is done. 
The eggs are laid in early spring by mature insects that have 
lived through the winter in secluded places, as among leaves, 
stones, straw, or under old rails or boards: The eggs are 
attached to the lower part of the stems of plants, and some- 
times on exposed roots, where the ground is cracked by frost. 
Dry weather is favorable to the development of the young, 
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SELENIUM IN SULPHURIC 
By Dr. Drivkwarter, 


On distilling sodic chloride with the selenized acid. as in 
| the- manufacture of hydrochloric acid, I found that all the 
selenium distilled over and was dissolved in the acid, the 
saline vesidue being practically free from the impurity. 

The results were independent of either temperature or 
quantity of acid employed. I made experiments leaving 
both acid and normal salis as the by-products, aud in every 

' case the residues were free from selenium; the method em- 
| ployed in testing being to boil up the residue with hydro- 
| cbloric acid, and pass in sulphurous acid gas, as described 
| im my previous paper. 

The sulphuric acid employed was not the artificially selen- 
, ized acid but some of the original sample, No. 2, which it 
jmay be remembered contained 0°38 gramme in 100. c. 

On boiling a piece of pure copper foil with the impure 
hydrochloric acid made as described, a deposit was obtained 
which resembled in all outward appearance the arsenical 
deposit obtained in a similar manner in Reinsch’s test, On 
heating this in a dry test tube, a sublimate was collected of 
a distinct crystalline structure, which differed, however, 
| from an arsenical deposit both in the shape ofthe crystal 
}and in its color. The sublimate dissolved in concentrated 
sulphuric acid with the characteristic greenish-brown color, 
; and was precipated in red-flakes on the addition of water. 
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a large portion of the eggs before the hatching. The eggs 
are not all laid at one time, nor in one place, but the females 
distribute them a few in a place through a period of some 
twenty days. Dr. Shimer’s observations indicate that the | 
usual number of daid by a gi 
and that from the eg& f the mature insect requires about | 
60 days. In seasons of maximum abundance the insects are | 
sometimes so numerous that the fields are alive with them | 
and they become so troublesome as to interfere with ordi- | 
nary farm operations, the winged insects sometimes getting | 
so thick about plow teams as to greatly annoy horses by 
flying into their nostrils. Men have been driven to quit wor 
on account of the annoyance of the living and the strench 
of the crushed insects. Hundreds of millions of them may | 
be upon a single acre of wheat or corn at one time, and 
with so many little dumps draining the sap from the plants 
it requires but a few days to ruina crop. When the wheat 
or barley stems get a little hard and dry as ripeness approach. 
es, the larvee sometimes migrate in search of food, usually | 
attacking «corn tield if one is within a hundred rods. The 
mature insects take to the air when in pursuit of new fields 
to devastate. 

The lady-bug and the lace-winged fly destroy some of the 
insects, but the chinch-bug appears to have no natural enemy 
to keep it in check, so that man will have to fight him 
alone. A preventive measure would be the burning in au- 
tumn and cleaning up of all kinds of rubbish around a field 
that had been harboring the multitude during the summer, 
and fall plowing, to bury the insects deeply in the ground. 
In summer, during migration, tar water poured in a contin- 
uous stream from a teakettle, making a fence around a field 
over which the insects will not pass. Furrows may be plow- 
ed with perpendicular banks on one side to impede progress, 
and in which the insects may be destroyed by drawing over 
them a log, or by burying deeply in the earth. 

But what we at the East ought to do is to prevent, if pos- 
sible, the establishment of the pest bere among us. Prof. 
J. A. Lintner, State Entomologist of New York, has issued, 
through the Experiment Station, directions for stamping out 
the invaders before they get beyond all control. In St. Law- 
rence County, where they bave been found, their operations 
have apparently been thus far confined mostly to grass fields, 
destroying the soil in; patches, and it is recommended to 
cover these dead spots and their edges for several feet with 
straw, and then burn it. Plow the burned area, or better 
still, the whole field, in broad, deep furrows, turning the soil 
completely and flatly over, then harrow the ground lightly, 
and roll with aheavy roller. This will bury beyond resurre 
tion. Where plowing is unadvisable, gas lime, at the rate 
of 200 bushels per acre, is recommended to be spread broad- 
cast upon the dead places and their edges, any time before the 
ground freezes, or early in the spring. In winter it may be 
safely.spread over the entire field to prevent an attack. A 


of the-insect before it makes its appearance among us, must 
affordsaueh aid in enabling us to meet and successfully com- 


single female aheut,,500, | 


vassers 
MUNN & CO., Publishers, 
261 Broadway, New York, N. Y. 


TABLE OF CONTEHN'’'IS. 

PAGE 

1. CHEMISTRY.—Method for Preparing Uranic Nitrate or Acetate 
from the Residues.—By J.T. 6709 

Il. ENGINEERING AND MECHANICS.—single Rail Railway.—De- 

scription of the Railway system used in Algeria for the transporta- 

tion of the alfa crop.—With several engravings, showing differ- 
ent forms of cars, manner of coupling, ete .. .... 6605, 
Sinking Shafts through Quicksands by Freezing.—1 engraving... 6696 
6697 


Improved Safety Valve.—2? engravings .......... 

Lathe for Manufacturing Spokes.—With description and engrav- 

Smoke Burning Furnace.—By FRANK C. SMITH.—Witb numer- 


Computing the Heating Surface of Liot Blast Stoves....... ...... 

Parallel Curves.—Their application to cams, ete.—By Prof. C. W. 
ARCHITEC TURE.—U. 8, Post Office, Minneapolis, Minn. . . 6700 
Artisans’. Laborers’. and General Dwellings Estate at Hornsey. 6701 

IV. PHYSICS.—The Generation of Steam and the Thermodynamic 

Problems Involved.— Abstract of lecture delivered by W. ANDER- 


SON before the Institute of Civil 66) 
Dufour’s New Registering harometer. —With engraving.. .. . 
A Simple and Sensitive Thermostat.—1 figure.—By N. A. RAN- 


V. ELECTRICITY, ETC.—Telpherage; the Transmission of Vehi- 
cles by Electricity to a Distance.—Abstract of a lecture by Prof. 
FLEEMING J eNKIN.—Treating of the formation of the Telpherage 
Company, uses of telpherage, ete.—\With description and illustra- 
tions of the telpher lines erected at the company's works.......... 

The (ost of Electric Batteries... . 

An Easily Constructed Microphone.—With engraving. 
The Electric Tricycle.—With engraving........ ... 
Blectrical Conductors. 

VI. NATURAL HISTORY.—The Kaibab, Grand Cafion of the Col 

orada River, U. 8. A.—With full page engraving............. 
New Zealand Scenery.—T ake Hawea.—With engraving... 
The Java Earthquake................ . 
The German Carp and its Introduction in the United States.—By 

CHas. SMILEY.--Paper read before the American Association 

for the Advancement of Science............ 6709 


In connection with the Selentifie American, Messrs Munn & Co. 


bat an enemy that has already caused widespread devasta- 
tion in regions where it has been permitted to gain a foot- | 
hold. We hope the worst-fears may not be realized, but it,cer- 
tainly looks very much as if there was work to be done. The | 
insect seems as burdy as the common squash-bug, and it 
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